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ology, and on the Archaeology of the Roman Empire, Western Asiatic and 

Palestinian archaeology were this session supplemented during the first term 
by a special course of ten lectures on Recent Work in the Near East. These lectures, 
held at 8.15 p.m., drew large audiences, and were followed by lively discussions. In 
addition to members of the Institute staff, Mr. Arkell, Mr. Burton Brown, Dr. Iliffe, | 
Dr. W. Lamb, Dr. M. Murray and Dr. J. Waechter contributed lectures on their special 
_ fields. Moreover during March 1949 the University Lectures on Archaeology were 
delivered at the Institute by Professor Pittioni of Vienna, Dr. C. H. Desch taking the 
chair for the first lecture. Professor Pittioni took as his subject “Prehistoric Copper 
Mining in Austria: Problems and Facts.’’ His lectures are published in the present 
volume. 

At the request of the Museums Association, four candidates for their Diploma who 
were wishing to specialise on the archaeological side were given a special course at 
the Institute in Summer Term, Professor Codrington and the Director, as well as 
members of the technical staff, arranging special lectures and demonstrations for the 
occasion. It was explained both to the students and to the Museums Association that 
attendance at such a short course cannot possibly give the students in question the 
training necessary to enable them to carry out themselves the restoration of archaeo- 
logical specimens, or their interpretation, but the course was designed to show them 
what can be done by a trained person in the way of restoration and interpretation. 
It is believed that the students benefited by the course, but the fact that the Museums 
Association found it necessary to ask the Institute to undertake it, emphasizes the 
need for better facilities for the training of those who are to join museum staffs than 
are available through the Museums Association’s own organization, and the demand 
for the sort of training which is in fact provided by the regular courses in the 
Institute’s Technical Department. 

As usual the Prehistoric Society held a three-day conference at the Institute after 
Easter, the subject being ‘The Older Stone Ages: Recent Trends and Discoveries.” 

During the Summer Term some 25 members of the South-Eastern Museums 
Federation visited the Institute one Saturday, and after being welcomed by the 
Director were shown around the building and the various departments. Members 
were particularly interested in the facilities offered by the Technical Department and 
the courses of instruction given there, and it may be anticipated that one result of 
the visit will be an increased demand for students who have taken the technical 
courses at the Institute. 


To usual courses of lectures in connection with the Diploma in European Archae- 
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STUDENTS 


Five students have been registered at the Institute for the Diploma in European 
Archaeology (A) and one for Part B of the same Diploma. In addition two students 
are registered at the Insitute for the Ph.D. and three for the M.A. Eleven students 
have been giving full time attendance at courses in the Technical Department. We 
have in addition to the foregoing 27 students who have paid fees for various individual 
courses, while 49 intercollegiate students have been attending lectures on Prehistoric 
Archaeology and on Roman Britain. During the year senior students from Italy, 
Belgium, the Sudan, Egypt, Siam, have been working at the Institute, aided by 
grants from the British Council or from their respective governments. 

In the course of the session the Director and Professors Wheeler and Zeuner have 
taken their students on excursions to visit significant archaeological sites in the 
south of England. 


COLLECTIONS 


During the session the Institute has received a very valuable collection of photo- 
graphs from the air survey of Iraq, Syria, and Palestine, taken by the R.A.F. and 
presented through the British Museum. Mr. A. L. Lewis’ monograph on “British and 
Irish Stone Circles,’’ containing much important unpublished material, has been 
presented by Miss Cecilia Lewis, and a valuable set of volumes dealing with Indian 
and Egyptian archaeology presented by the Society of Antiquaries of Scotland, 
transferred by the authority of the Board of Trustees for the National Gallery of 
Scotland. 

The most important addition to the teaching collections was the acquisition of the 
bulk of the stone implements collected by Miss Gertrude Caton Thompson 1n the 
course of her excavations in the Kharga Oasis. This collection not only serves to fill 
serious gaps in the type series used for teaching, but, owing to the fact that the material 
was collected in the course of scientific excavations, will constitute one of the most 
important assemblages for the study of the Stone Age in Egypt available anywhere 
in Europe. Its value for both purposes will of course be greatly enhanced by the full 
publication through the Athlone Press of the excavation report, the cost of which 
(apart from the plates which had already been made) represents the sole return made 
to the excavator for the collection. It may further be added that the Trustees of the 
late Sir Henry S. Wellcome have agreed to present to the Institute the type series of 
objects secured during the excavation of Tell Duweir by the Wellcome-Marston 
Archaeological Research Expedition to the Near East during the years 1932-38. This 
rich assemblage of well-documented objects, already housed in the Institute’s build- 
ing in connection with the publication of the Expedition’s results, will constitute an 
invaluable complement to the Institute’s already unique collection of Palestinian 
antiquities. 
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The growth of the collections has made it necessary to appoint a temporary 
Register Clerk to record current accessions and bring the registration of specimens 
up to date. 


INSTITUTE PREMISES 


The Crown Lands Commissioners gave notice to the University of their intention 
of terminating the University’s tenancy of St. John’s Lodge in January 1950, but 
eventually a new lease of three years only was negotiated at a substantially increased 
rental. In the meantime, the Librarian’s office was condemned by the Borough 
Surveyor and has had to be closed up. The redecoration of the building, which had 
not been undertaken since 1939 owing to the war and the negotiations with the 
Crown Lands Commissioners in respect of war damage, but is required by the new 
lease, has at last been put in hand, though the cost will be approximately twice what 
it would have been in 1947. It is hoped that St. John’s Lodge will be looking respect- 
able once more before the end of 1950. 


Report of the Department of 
Environmental Archaeology 


TEACHING 


PART from the usual Diploma courses, one on Stone Age typology and strati- 
A graphy of Africa and Asia was given, sufficient material now being available in 


the collections for such a course to be conducted as a “‘seminar.’’ The students 
had an opportunity for comparative studies, since European, African and Indian 
collections are housed in the same room. Six students attended for one or more 
terms. 

The first-year course in Environmental Archaeology was again attended by 12 
students, which is the extreme capacity of the class-room. Instruction was given to 
one Ph.D. candidate, and special courses were arranged for ten other students. Mr. 
Cornwall gave a course in osteology and another on the chemical aspects of metal 
treatment for students taking the technical courses. 

Four special lectures were delivered in the Institute and nine others on geo- 
chronological subjects outside the Institute. The South Midlands Museums Federa- 
tion and a party of students from Bedford College visited the Department. Six days 
were spent with students in the field, the average attendance being eight. 

The teaching collections were improved by donations of prehistoric, geological 
and palaeontological specimens. Our grateful thanks are due to those who have 
helped in this way, particularly Mr. I. W. Cornwall (London), Professor R. Foster 
Flint (Yale), Dr. C. von Furer-Haimendorf (London), Miss M. M. Howard (London), 
Mr. E. Pyddoke (Lewes), Miss O. Tufnell (London), Dr. J. Waechter (London), 
Captain E. L. Warre (London) and Mr. Walmsley White (Chessington). A large 
collection made in India has arrived and is already being used in the course on the 
Stone Age of Africa and India, as well as for research in the laboratory. 


ENQUIRIES 


Nineteen requests to study samples or to identify specimens from excavations 
were received during the year. Five hundred and twenty-one samples were examined. 
This is a very large number and taxed the energies of the workers in the Department 
heavily. My thanks are due to Mr. Cornwall, Miss Howard and Miss Sheldon for 
working overtime. Among the materials studied were a large collection of soils and 
rock samples from Somaliland submitted by Dr. J. Desmond Clark (Livingstone, 
N. Rhodesia), the Aurignacian sequence of the Isturitz cave submitted by the 
Comte de St. Perrier, faunal remains from an Iron Age site at Dainton, Devon (L. 
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Willis), deposits from a Roman site at Dorchester (R. A. H. Farrar), and from the 
Saxon town of Thetford, Norfolk (G. M. Knocker), and plant impressions on a Saxon 
sword (see H. Maryon, Antiquaries Journal, 1950, p. 176). The excavations of the 
Roman Villa at Lullingstone, Kent, conducted by Colonel G. D. Meates, have been 
visited repeatedly, and an investigation both of the sequence of deposits and of the 
skeleton of a cat found there are under way. 

In addition, eleven enquiries were received which did not require work in the 
laboratory, though in some cases bibliographical work and the checking of extensive 
manuscripts. Advice was thus given on the history of domestication of animals, 
extinction of wild species in prehistoric times, Pleistocene soils, climate and geo- 
morphology in Yorkshire and Jersey, the Sutton Hoo burial (the soil section of 
which was investigated in 1939), and other matters. 


RESEARCH 


A large number of samples from Palaeolithic and microlithic sites on the Sabar- 
mati River and from Langhnaj (Gujarat, India) was investigated and a publication 
prepared which is in the Press. 

Many experiments were made with the view to shorten laboratory procedure. It 
is not generally realized that the investigation of soil samples requires an inordinate 
amount of time and that it is necessary therefore to make a careful selection of those 
which will repay the work involved. Since important sections require the study of 
large series of samples, it is essential to improve the methods used in order to save 
time. This work is being continued. 

In mechanical analysis it is intended to replace the Atterberg method (see Ann. 
Rep. 1937, p. 34) by the pipette method and (where less accuracy is required) by the 
hydrometer method in cases where the fractions are not required for microscopic 
examination. Experiments are in progress to compare these methods with one 
another. 


STANDARDISATION OF GRAIN SIZES 


In view of the confusion reigning in the use of such terms as gravel, sand, silt, 
etc., it has been decided to adopt the terms recommended by British Standards, 
although they differ slightly from other systems including that hitherto used in the 
Department. On p. 6 some of the systems are tabulated for comparison. 


FIELD WoORK 


In the summer of 1950, a survey was undertaken of certain Palaeolithic sections 
in France, Switzerland and Germany. Thanks are due to the Central Research Fund 
of the University for a grant in aid of this work. The sections selected have a bearing 
on the age of the Mousterian and of the Magdalenian, and samples were collected for 
investigation and for use in the courses in Environmental Archaeology. 
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ENVIRONMENTAL ARCHAEOLOGY ON THE CONTINENT 

Thanks to the courtesy of their directors, several scientific departments were 
used as a “‘base’’ for field work in the area. Others were visited for discussions with 
the staff. Some deserve to be mentioned specially because members of their staff are 
actively engaged in research in geochronology and prehistoric ecology. 

Bonn am Rhein.—The Mineralogical Institute of Bonn University comprises a 
Zentralstelle fiir petrographische Vor- und Friihgeschichtsforschung (Central Office for 
petrological research in pre- and protohistory), conducted by Dr. J. Frechen. It is 
particularly concerned with the petrological investigation of raw materials, and its 
help is increasingly sought by prehistorians. Some examples of work done are the 
following: 

Nephrite axes from Silesia were identified as made of rock from Jordansmiuhl, 
not only because of the identity of the nephrite itself, but also of the rock material 
attached to the pure nephrite. 

Diabase was used for Neolithic axes near Trier. The material was found to agree 
with diabase occurring im situ on the lower Saar. Subsequently, the factory site was 
discovered there, with artefacts in all stages of manufacture, and trade routes along 
the rivers Saar and Mosel could be traced. 

Axes from the Bitburger Land (Eifel), made from a Tertiary quartzite comparable 
with sarsen, were traced to the gravels of the River Sauer which forms the border 
between Luxemburg and Germany. Their shape is determined by the shape of the 
boulders used as raw material, hence the view previously held that the axes present 
a typological series of evolution has been disproved. 

Investigation of pottery has enabled Dr. Frechen to recognize several “‘ceramic 
provinces’”’ in the Rhineland, the most valuable information being supplied not so 
much by the clay as by the tempering material. Another field in which the Bonn 
department has scored a success is the dating of the pumice eruptions of the Laacher 
See volcano in the Eifel mountains. The ash spread as far as central Germany and is 
found in layers a few centimetres thick in peat bogs. Pollen analytical investigation 
of the peats by Firbas in Géttingen and Thomson in Bonn places these eruptions in 
the Allergd period. This is an important piece of stratigraphical evidence which has a 
bearing on the age of several prehistoric sites, such as the late Magdalenian site of 
Andernach. 

Freiburg im Breisgau.—In the University of Freiburg, courses of instruction in 
environmental archaeology are provided regularly. The Faculty of Arts has estab- 
lished a lectureship in prehistory for the specific purpose of developing Pleistocene 
geology, chronology and palaeontology, and prehistoric ecology. It is held by Dr. 
Elisabeth Schmid, who has a post also at the Badische Landesamt fiir Ur- und Frih- 
geschichte (Director, Dr. W. Kimmig), where the laboratory is situated and on behalf 
of which the research work is done. Dr. Schmid is continuing the tradition of the late 
Professor Robert Lais, who contributed so much to our knowledge of the prehistory 
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of the Upper Rhine Valley in general and to that of cave sediments, soil formation in 
loess sections and molluscan faunas associated with Mesolithic, Neolithic and Bronze 
Age sites in particular. Lais was well known for his work on Pleistocene and Post- 
glacial molluscan faunas, which he treated statistically in much the same way as 
pollen is used and which provided valuable dating evidence for sites from which 
pollen was absent. His studies of cave sediments from the Mesolithic sites at Istein 
have proved important beyond their local interest, and his interpretation of sinter grits 
has been adopted by our Department as a method of identifying cave earths. He also 
found that the Urnfield period is associated with a soil indicating a favourable climatic 
oscillation (see p. 46). 

Dr. Schmid has specialized in the investigation of loess-like deposits and soils by 
mechanical analysis, calcium carbonate and humus determinations, methods identical 
in principle with those used in this Department. Since the vast majority of sites of 
all ages in the Upper Rhine area is of a loessic nature, a vast field is available for 
research. The Mousterian open-air site of Murg, previously studied by Zink, is being 
re-investigated. Dr. Schmid is also a qualified vertebrate palaeontologist and her 
department accepts animal bones from archaeological sites for identification. 

The services of the Freiburg Department have already been used in many cases, 
and in connection with sites ranging from Mediaeval to Palaeolithic. A feature which 
deserves special mention is that the work extends beyond the frontiers of Germany. 
Dr. Schmid has been called upon to investigate Magdalenian caves, lake-dwellings 
and other sites in Switzerland, Austria and France. 

Paris.—At the Laboratoire de Géologie of the Sorbonne, Dr. Henriette Alimen is 
working on the relations between Quaternary geology and prehistory. With Y. 
Guillian and G. Henri-Martin, she studied the Aurignacian environment of La Quina. 
Other notable contributions are concerned with frost soils in the Pyrenees and else- 
where, and with prehistoric fauna and typology. Dr. Alimen is a lecturer at the 
Institut d’Ethnologie, where she gives the courses in prehistory and quaternary 
geology. From the Sorbonne department has further come the well-known disserta- 
tion of André Cailleux on periglacial wind-action in Europe, a work of fundamental 
importance in the field of sedimentary petrology, as well as other papers by the same 
author on the granulometry of gravels and on the application to prehistory of 
sedimentary petrology. 

Strasbourg.—The Laboratoire de Géologie of Strasbourg University comprises a 
department for the investigation of peats. It is under the direction of the Professor 
of Geology, Dr. Georges Dubois, with Dr. F. Firtion as Chef des Travaux Pratiques. 
In addition, the staff comprises three scientific workers, and the average number of 
students specializing in the subject is 3 or 4 per year. 

In the same Laboratoire, Dr. P. Wernert works on the prehistory and stratigraphy 
of the loess section of Achenheim, famous in archaeological literature since Charles 
Lyell visited it a hundred years ago. 
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Wresbaden.—The Hessische Landesamt fiir Bodenforschung (Geological Survey of 
Hesse; Director, Professor F’. Michels) has specialized in the study of soils and loesses. 
Whilst this policy is a natural one in a country where loess deposits abound and 
though it is primarily influenced by agricultural and viticultural considerations, it 
has borne fruit in the field of prehistory. Dr. E. Schénhals has been able to publish 
an important paper on the tripartition of the Younger Loess, corresponding to the 
three phases of the Last Glaciation. Dr. H. H. Pinkow also works on loess soils and 
loess stratigraphy. The chemical laboratory under Dr. P. Pfeffer has developed 
analytical methods applicable in environmental archaeology, and our department 
hopes to benefit greatly from the contact which has been established with the Wies- 
baden laboratory. 

Ziivich.—Swiss prehistory has been allied with palaeobotany for some time. 
Welten’s work, which combines varve counts with pollen analysis may be quoted as 
an example; it was published by the Geobotanische Institut Rubel, Ztrich, an 
institution specializing in the investigation of climatic changes by means of the flora. 
The palaeozoological aspects of prehistoric environment are looked after by Dr. 
Emil Kuhn, of the Zoological Museum of Zurich University. He has made a special 
and exhaustive study of all the faunas found in prehistoric sites of Switzerland and, 
in connection with this, of the history of domestication. His survey of the prehistoric 
fauna of Switzerland contained in Tschumi’s Urgeschichte der Schweiz should become 
the prototype for similar work to be done in other countries. Whilst the organic 
environment is thus well provided for in Switzerland, few developments have 
taken place on the geological side. Phosphate analysis has been used in the identifi- 
cation of cultural horizons by Dr. W. Rytz. For geological advice on excavations, the 
Department of Freiburg University, situated close to the Swiss border, has been 
frequently consulted. 
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Department. Since a large proportion come during the first term to the short 

course advertised in the syllabus, arrangements have been made to repeat this 
course in all three terms if necessary. To meet the demand of students who can come 
only in the evening, a course of instruction will now be given one evening a week 
every session, instead of in alternate sessions only. 

Material has been sent to the Department for treatment by the Basingstoke, 
Bruce Castle (Tottenham), Dartford, Guildhall, Guildford, Letchworth, Lincoln, 
Manchester, Reading, Shakespeare’s Birthplace, and Khartoum Museums, by the 
Duchy of Cornwall, the Ministry of Works (Sutton Walls), the Birmingham and the 
Darenth Valley Archaeological Societies, and ten individual research workers. In 
some cases the work involved only the treatment and repair of single specimens, but 
in other cases collections of considerable size, particularly Neolithic and Bronze Age 
pottery, were submitted. 

The extensive collections of bones brought home by Professor Zeuner from India, 
and ivory objects collected by Professor Mallowan at Nimrud have been treated by 
students this year. 

Members of the staff and students have made special expeditions to supplement 
the collections of the Department of Environmental Archaeology with remains of 
Pleistocene mammalia and molluscan fauna. A site exposed between tide-marks at 
East Mersey, Essex, has been particularly productive of mammalian remains, pre- 
sumably from the Clacton Channel stage of the Thames. Mending and preparation of 
these will provide valuable experience to students in the ensuing session. 

Reconstructions have been completed of Elephas meridionalis, Elephas antiquus, 
and young and old adult specimens of Megaceros. It is hoped to cast these shortly 
and they will then be available to educational institutions. 

Miss M. Maitland Howard has joined the Department this year as temporary 
part-time assistant. She has worked mostly on bones, metal and the reconstruction 
of Pleistocene mammalia. She also took charge of the cleaning and lifting of a number 
of human skeletons and other bones during the excavation at Sutton Walls, Hereford. 
Miss Howard has done four oil paintings in monochrome of Elephas meridionalis, 
Elephas antiquus, Elephas primigenius and Dicerorhinus merck, all in typical 
surroundings; photographs of these may be available for sale later. Further paintings 
are projected and one of Megaceros is now being done. 

At the request of the Museums Association four students working for the Associa- 
tion’s Diploma were given an intensive course of theoretical instruction and some 


a: year over 40 students have attended the various courses given by the 
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practical training with special reference to methods recently developed but not yet 
described in the literature. 

In the Department’s recent teaching emphasis has been placed on the application 
of the principles of preservation to the particular problems of excavation and several 
requests have been received for students thus trained to take charge of or advise on 
technical work in the field. Thus Miss Una Frazer took charge of the field laboratory 
at the Verulamium Summer School, and gave instruction to the students attending 
on the cleaning of metal objects; Miss Diana Kirkbride has gone to Cyprus with the 
Ashmolean Museum and Sydney University Expedition to Myrtou to be in charge of 
all technical work; and Mr. Max Unwin has given advice and help with special prob- 
lems at Lullingstone. in particular the treatment of large quantities of Roman wall 
plaster. 
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TEACHING 


Diploma and Technical students four individual students who attended for a 

short intensive course to enable them to join expeditions or museum staffs. 
After lecture periods the class was divided into groups of four a session; this made it 
possible to give students individual attention, but involved the Instructor in close on 
60 hours of lecturing during the session. 

In August 1949 Mr. Cookson took charge of the photographic ane of Professor 
Wheeler’s training course at Verulamium, where there were 54 students from various 
universities in the British Isles, and from Australia, Cyprus, the Sudan, Iran, 
Pakistan and the U.S.A. Classes were formed of a week’s duration each. During the 
course each student made negatives on the site, and usually developed and printed 
his own exposures, for the St. Albans City Council had allowed one of the changing 
rooms in the sports pavilion to be fitted _up as a laboratory. Equipment and all 
necessary apparatus were provided by the Institute. The photographic course, 
repeated in each of the five weeks, comprised three lecture periods of one hour each, 
and five practical periods of two hours. A record was kept of each student, and 
several of them have already returned for advice, or have brought work into the 
Department. 


Pons: students were registered during last session, including in addition to 


EXHIBITIONS 


The exhibition of Sabratha photographs arranged last year has been on tour for 
the past twelve months, and at the beginning of October 1950 has still to be shown 
in three towns. Special packing cases were made to carry the photographs and maps, 
and very satisfactorily protected them during transport. On completing its present 
schedule of visits the exhibition will have been to twelve centres in England, com- 
prising four universities, seven museums and one public school. At each place it has 
been on view for three to four weeks, and reports indicate that it has been well re- 
ceived and drawn large attendances. The exhibits have been most carefully treated, 
so that despite all the transportation, packing and unpacking to which they have 
been subjected, very little repairs have been needed. 

On four Saturday afternoons the Photographic Department was thrown open to 
members of four Photographic Clubs. On each occasion 25 to 30 responsible adults 
visited and looked over the photographic studio, darkrooms and equipment, listened 
to a short lecture, and viewed colour transparencies. As a result of these visits Mr. 
Cookson was invited to lecture to the members of each of the clubs concerned on 
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Photography applied to Archaeology, each lecture being attended by some 70 to 80 
persons. Sunday afternoon visits to sites of archaeological interest were also arranged, 
in view of the increasing interest in Archaeology aroused as a result of the visits. 

On the occasion of the visit of the South-Eastern Museums Federation (p. 1), 
the Photographic Department arranged a special demonstration, and Mr. Cookson 
gave a descriptive talk on the Department’s work and equipment. The interest 
aroused was shown by the numerous questions asked regarding processing methods 
and photographic techniques used in archaeological photography. 

To keep abreast of the most recent practical advances, the staff have made visits 


to three outside photographic departments, one government and two belonging to 
commercial establishments. 


PRODUCTION 


This session the Department produced 2,267 lantern slides and 4,716 prints. As 
in previous years the latter term again includes enlargements of up to 30” x 24”. 
Lantern slides have been shown in the Institute 162 times during the year. 

It may be noted that the Provisional Income and Expenditure Account showed 
that the Department had brought in a revenue of £530, £230 more than had been 
estimated. 
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showing a further rise in borrowing tor home reading: in addition a large number 
of books have been consulted in the Library by full-time students and others. 

Reading space is now confined to the Large Library, for the Librarian’s office 
became unsafe and has been partly pulled down. The Periodical Room is now used as 
an office, but the periodicals are accessible to readers. 

Increase of Library stock necessitated the addition of two wheeled steel bays in 
the centre of the Large Library: the shelving vacated by the Iraq Library has been 
partly filled with new runs of foreign periodicals. 

Progress is being made in the compiling of the Subject Index, and a Site Index 
has been inaugurated. Miss Ellen Macnamara was again employed as temporary 
cataloguer of lantern slides during the autumn term. Loans of slides outside the 
Institute increased to double the amount borrowed during the previous year. 

Miss G. C. Talbot qualified as A.L.A.in January, and her appointment as Assistant 
Librarian: was then confirmed at the higher grade. 


Ts steady increase in the use of the Library is being maintained, the figures 


Volumes added to the Library 531 Lantern slides added to the Library 
By purchase 112 (including 90 presented) 1,554 
Presented 403 Volumes bound 300 
Exchanged 16 Volumes lent 2 230 

Pamphlets added to the Library 149 Highest month: November 287 
By purchase I Lowest month: August 90 
Presented 145 Lantern slides lent: 1,403 
Exchanged 3 Volumes borrowed from outside 

Periodicals added to the Library 396 libraries 150 


Two valuable donations of books have been received during this session: one from 
Miss Marston of 150 volumes from the library of her father, the late Sir Charles Marston; 
the other of 106 volumes from the Society of Antiquaries of Scotland, mostly on Indian 
and Egyptian subjects. Other donors of books, periodicals and pamphlets were:— 

The Editors of Antiquity, The British Academy, The British Museum, R. L. S. Bruce- 
Mitford, Briggs Buchanan, J. B. Calkin, Professor V. G. Childe, The Congress of Pre- 
historic and Protohistoric Sciences (Ziirich), Mrs. M. A. Cotton, The Council for British 
Archaeology, C.I.B.A. Review, Professor Daryll Forde, Friends of National Libraries (per 
Dr. Ziman), Professor J. Garstang, H. Godwin, Sir William Gowers, The Government of 
India, The International Universities Bureau, The Kingdom of Jordan (Dept. of Lands 
and Surveys), Dr. T. D. Kendrick, Miss K. M. Kenyon, A. D. Lacaille, B. B. Lal, Leicester 
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Prehistoric Copper-mining in Austria 


Problems and Facts 


By K. Pirriont 


of prehistoric research in Austria, that of ancient copper-mining occupies a 
special position. Since the first prehistoric remains were found during excava- 
tions carried out in the Mitterberg mine (Salzburg) this branch of economic research 
has aroused great interest. In 1871 Matthaus Much published his first reports. He 
was followed by George Kyrle, who in 1912 carried on the investigations with special 
reference to the chronological position of copper-mining; later in 1918 in his well- 
known monograph on the earliest history of Salzburg he dealt with copper- and salt- 
mining at great length. As George Kyrle thereafter took up a new line, scientific 
speleology, mining-research was left without investigators for some time. In the 
years 1925 to 1930 it was given a fresh impetus by two officials of the Mitterberg 
Copper Mining Company: the former mine-surveyor Karl Zschocke and the mining- 
engineer Ernst Preuschen. In the course of their employment they succeeded in 
following the traces of ancient mining operations and in gaining new knowledge both 
underground and on the surface. In 1929 they established contact with the Pre- 
historic Institute of the University of Vienna. This very soon resulted in a close 
co-operation which, by 1932, resulted in a monograph on the prehistoric mining area 
of Mithlbach-Bischofshofen in Salzburg. Immediately thereafter I had the oppor- 
tunity of conducting a series of excavations not only in the mining area of Salzburg, 
but also in that of the Tyrol. Since 1930 we have been working every summer, save 
for the war years, in our Austrian mining region, which reveals new secrets whenever 
a sod is turned. I consider it a special honour and distinction to have the opportunity 
of presenting here the results so far obtained. I think that I can safely say at this 
point that the subject is of decisive importance for the economic history of early 
Europe. 
As it is impossible for me to deal with every question relating to prehistoric 
copper-mining, I shall confine myself to the most important ones. Therefore, I pro- 
pose to treat the subject under the following heads: 


es the problems which for several decades have been engaging the attention 


(1) The Austrian mining area and the surface traces of prehistoric mining opera- 
tions. 


(2) The reconstruction of the processes of mining, ore-dressing and smelting. 
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(3) The intensity of the mining operations and the amount of metal produced. 


(4) The distribution of Alpine copper in Europe (hoards and spectrographic 
tests). 


(5) The chronology of copper-mining. 


(6) The cemetery of Hallstatt and the problem of the extraction of copper in 
Austria during the Early Iron Age. 


(7) The way the miners lived. 


il 


The centre of copper-mining in Austria lies in Salzburg and in the Tyrol (Fig. 1) 
in the region of the Schieferalpen (the slate mountains) which, owing to the favour- 
able nature of the ground, have become the rendezvous for all lovers of winter sports. 


ALPINE MINING REGION 
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Fic. I. Map of copper-mining areas in Austria 


In geology the Schieferalpen are termed Grauwackenzone. This zone 1s located 
between the Hohe Tauern, which consist of unstratified rock and the Nérdliche 
Kalkalpen (the northern limestone alps). The Grauwackenzone extends from the 
lower valley of the Inn to the eastern margins of the Alps, containing in this space 
one of the most important mineral deposits of Austria, the Eisenerzer Erzberg (the 


ore-mountain of Eisenerz). 
In the area which concerns us, the valley of the river Salzach, which runs in an 
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east-westerly direction, forms the southern boundary of the Grauwackenzone. The 
northern boundary is formed by the Inn and the Kaisergebirge. The Loferer and the 
Leoganger Steinberge, the Steinernes Meer at Saalfelden, Hochkénig, Hagengebirge 
und Tennengebirge form the chain of high peaks to the north of the Grauwackenzone. 

In addition it is relevant to consider the strata of the Grauwackenzone in the area 
adjacent to the Alps in Lower Austria, especially on the north-east of the Semmering 
in the region of the Rax and the Hohe Wand (No. 3 on Fig. 1). Recent researches in 
this territory have established some traces of mining operations, but more thorough 
excavations are needed for the conclusive proof of more extensive operations. 

Hence, Salzburg and the Tyrol will remain the main area for future investigations. 
Besides the range which commences to the west of the Schmittenhéhe at Zell am 
See, the area around Bischofshofen is best known of all deposits in Salzburg. In 
archaeological literature, this main area is known under the name of Mitterberg, in 
geography it is termed Hochkeil, and is bounded on the north by the Hochkénig and 
on the south by the Mihlbach valley. This mining region is continued to the south 
by the range of the Einddberg which, compared to the Mitterberg, is of secondary 
importance. The numerous entries on Fig. 1 will give an impression of the wealth of 
sources available for research, especially in the field of metallurgy. 

It must be insisted that the mining areas are genuine Alpine regions. Lofty moun- 
tains like the Hochkénig and the Hohe Tauern tower above the narrow valleys and 
the sharp ridges which divide them. On the Mitterberg the principal traces of mining 
are seen at an elevation of 1,200 metres above the sea, while the Kelchalpe above 
Kitzbithel has an elevation of nearly 1,800 metres. I need hardly mention that the 
accidented nature of the terrain, with the high elevations of the old mining sites, 
makes their investigation a very tiring business, though the investigator is rewarded 
by magnificent views. The prehistoric miner too had to surmount the same physical 
obstacles, and we can only hope that he enjoyed the scenery as much. 

As already mentioned, prehistoric mining activities are attested by traces still 
clearly visible on the earth’s surface. Such are the superficial monuments of ancient 
mining operations, but they are supplemented by underground monuments, if the 
modern miner happens to penetrate the zones of ancient mines, or, as he himself 
would put it, when he meets the “Old Man” (Alter Mann). I shall not, however, 
discuss the latter in detail, but proceed at once to the traces, which are visible on 
the surface. These may be grouped under three heads: 


(1) Traces of miming operations, which owing to their extent can effect a profound 
change of the surface. In the German miner’s phraseology all visible remains of 
ancient mines are called ‘“‘Pingen,’’ which are hollows in the surface. 


(2) Traces of dressing-operations, the purpose of which is to separate the ore, 
which has been extracted from the interior of the earth, from the gangue. In these 
operations a relatively large amount of waste-material is produced, which is 
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deposited in the form of waste dumps in the vicinity of the mines. Such dumps are 
therefore a sign of ancient mining operations, even in cases where Pingen are lacking. 


(3) Tvaces of metallurgical operations, that is, traces of the smelting-process; the 
waste product—the slag—was left lying on the ground. Places where the slag is 
deposited, as well as places where the smelting operations were carried on, are very 
convenient indicators of ancient ore-mining, particularly of prehistoric copper- 
mining ; for the slag, owing to its high sulphur content, is inimical to vegetation and 
so the places where slag is deposited show either no vegetation at all or are only 


sparsely clothed with plants. 
t 
©) 


ae 
~ 
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Fic. 2. Diagram to explain terms used to describe ore deposits 
in the Grauwackenzone 


Before commencing the discussion of these three mining indicators I have briefly 
to explain the peculiarity of the mineral deposits which is characteristic of the 
Grauwackenzone. The deposit in question takes the form of a vein produced by 
the rise of a saturated solution of metallic salts in a tectonic fissure. Therefore, the 
deposit is not so thick as the iron-ore deposits in Austria, but relatively thin and 
stands out in sharp contrast to the surrounding country rock, owing to its mineralogi- 
cal and petrographic peculiarities. The gangue is mainly quartz, but the ore was 
exclusively copper pyrites, that is, a sulphide ore. I should like to point out at this 
stage that the oxidized ores, which together with the copper pyrites, occur in the 
same mining area, were never mined by the prehistoric man. 
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The thickness of the lode ranges from one to two metres, but there are also lodes 
which do not attain that thickness. Hence the terms “main lode” and “branch 
lode’”’ (Fig. 2); the latter may be further split up into “‘minor veins’’ (veinlets). As 
experience shows, the lode has a west-easterly strike and dips at high angles towards 
the south. The lode material is far more resistant than the country rock on account 
of its mineralogical and petrographic composition and so it still happens today that 
the lode crops out in various places and is visible in the terrain as a white ridge. So 
we may imagine that the Alpine deposits must have been revealed to prehistoric 
prospectors in this way. 

On this assumption it is quite obvious why the traces of prehistoric mining-work 
are always found at a relatively high altitude. When the existence of a deposit had 
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Fic. 3. Position of surface traces of metallurgical operations 


I. Pingen. 2. Separating-places. 3. Smelting-places 


been established, work on the outcrop was commenced and subsequently it was 
carried on to greater depth. Therefore the traces of the mining operations, that is the 
Pingen, are always found in the vicinity of the ridges. A diagram (Fig. 3) will illus- 
trate this, and show also the connections between the various traces of mining opera- 
tions ; the Pyngen are located at the highest altitude. In theirvicinity are the separating- 
places and at quite a distance from them and at a low altitude, are the smelting- 
places. The distance between the separating-places and the smelting-places is condi- 
tioned by the fact that all the wood in the vicinity of the mines was required for 
_timbering the galleries; hence the miners had to transport the dressed ores to places 
where wood was available for smelting-work, rather than carrying wood and charcoal 
up the hill. 

I now turn to the characteristic features of the Pingen, separating-places and 
smelting-places, as it may provide examples to guide researches in the British Isles. 

First the Pingen. They are formed by the partial filling up of cavities, created by 
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the removal of the ore-bearing material; though masses of earth slid in, they did not 
suffice to bring the surface up to its original level but leave hollows. The Pingen are 
either in the shape of a crater (Plate I, 1), so-called Tvichterpingen (funnel-shaped 
hollows) or their shape resembles a trench or a furrow (Plate I, 2), so-called Fur- 
chenpingen, which alike in depth, length and width, may reach considerable 
dimensions. For example, the row of Pingen of the Mitterberg main-lode shows 
cavities each of which is large enough to accommodate a one-storeyed house. It is 
not difficult to ascertain whether a depression in the ground is a Pinge or not, 
as it is known by experience that, in order to facilitate the mining operations, a part 
of the tailings, which were produced in the course of the ore-dressing, was returned to 
the mine. In the German miner’s phraseology this is called Versatz. If you dig into 
areal Pinge, then you will come very soon across a mixture of lodestuff and native rock. 

The second group of traces of mining operations comprises the separating-places. 
The evidence of such places differs with the locality. For example, in the Mitterberg 
area such traces are not very much in evidence; on the contrary to the Kelchalpe 
they are conspicuous. Plate II, I, gives you a view of the surroundings of the ridge, 
where you can also discern quite distinctly the separating-places which are arranged 
in terraces. The same arrangement can be found on the other side of the slope, where 
a gully has divided the deposits in these places. Here numerous remains of ancient 
dwellings were laid bare, and prompted our excavations in Tyrol. 

I must point out, that the separating-places contain not only coarse stone-grit, 
but also a great amount of fine clayey matter which is relatively impermeable and so 
retains water. Rain water collects on such heaps and forms numerous pools, which 
may be described as characteristic of the Kelchalpe mining area (Plate II, 2). Thirdly, 
the smelting-places are located at a comparatively low altitude, at places which 
offered ample space for smelting operations as well as an adequate supply of water. 
Accordingly, the most favourable spots in the mountainous terrain were selected by 
the prehistoric miners, and today the smelting-places can be frequently found in the 
neighbourhood of the dairyman’s cottage on the mountain pastures, if this cottage 
is not built on the actual spot where the smelting operations were conducted. Where 
the smelting-place is located on open ground, it is almost devoid of herbage (Plate 
III, x) and so it can be easily recognised; the bareness is of course increased by the 
presence of slag of all kinds. Hence, the smelting-places are the best evidence for 
ancient mining operations. 


II 


To turn now to the technical side of the operations. Here we are concerned first 
with the work in the mine proper, that is, the mining of the ore, then with dressing 
operations, and finally with smelting. A general idea of these can most effectively be 
conveyed with the aid of reconstruction. It must be remembered, however, that the re- 
sults given below are the fruit of many years’ work by Mr. Zschocke and Mr. Preuschen. 
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But at the outset it must be insisted that the prehistoric miner, contrary to the 
practice of today, knew neither shaft-sinking nor cross-cutting, but could only drive 
forward the open-cast at the outcrop on a slightly inclined plane. (The German 
technical term for this type of open out is tonnligiger Eimbau—inclined open-cast.) 
This statement is based: 


(a) on the fact that in prehistoric times no explosive was available; 
(6) on observations by Zschocke and Preuschen in the Mitterberg mine; 
(c) on the study of the modern reports on mining work in Mitterberg The latter 


contain detailed statements as to the depth at which remains of ancient operations 
were found during shaft-sinking. 


From the data provided by (0) and (c) Zschocke and Preuschen succeeded in 
reconstructing the depth line of prehistoric mining in the Mitterberg main-lode which 
provided evidence not only as to the depth to which open-casts were driven below 
the surface, but also as to the method of mining itself. They plotted a graph the co- 
ordinates of which are respectively the vertical depth below the crest of the ridge 
and the horizontal distance from this axis of the innermost edges of the ancient 
cuttings. The resultant curve is characterized by a series of bulges. Its irregularity is 
not, however, due to haphazard working but is the logical result of a definite tech- 
nique—what we term “‘fire-setting.’’ Hence it follows that the prehistoric miner had 
no alternative but to separate the lode from the country rock by means of fire—a 
procedure already attested in neolithic times in South Germany. The fire-setting 
method depends upon the differential effects of heat upon the lode body and the 
country rock respectively; the lode body expands faster when heated and contracts 
more rapidly when quickly cooled than the surrounding rock. Accordingly the two 
kinds of material can be readily separated. 

From all this Zschocke and Preuschen have deduced the following account of the 
process of mining. After the superficially visible part of the lode had been cleared 
away and the extent of the deposit thereby revealed, a fire was lit on the lode rather 


Fic. 4. Stages in the development of a series of open-casts 


22 


Scale 


90m 


60 


50 


40 


30 


20 


70 


5 


f open-casts 


1eéS O 


in the development of a ser 


in 


Fic. 4. (contd.) Stages 


23 


PREHISTORIC COPPER-MINING IN AUSTRIA: PROBLEMS AND FACTS 


lower down. The intensity of the heat and subsequent rapid cooling by throwing water 
on the hot surface split off a layer of the lode, leaving a hollow in the ore body. At the 
same time the miner had to give the hollow an inclination towards the interior of the 
earth so that the force of the next fire would expand not only upwards but also 
downwards. This started a cutting slightly inclined towards the interior of the earth, 
producing what is called an inclined open-cast (Fig. 4, 1 and 4, A). 

In the early stages the fire served primarily to create an opening, and not for the 
extraction of ore, although through its upward action the parts of the lode above the 
fire were loosened. But in subsequent stages of the fire-setting operations the miner 
had to take care to secure a combination of both effects. Accordingly, as soon as the 
depth of the excavation began to exceed a man’s height, the cut was timbered over 
(Fig. 4, 2) and by this means the supply of air was regulated too; the air, heated by 
the fire, escaped upwards through the gap F, while the consequent draft drew fresh 
air in through gallery S. The force of the blast may have been increased by the use of 
some contrivance like bellows. Thus the heat of the fire could be directed downwards 
more effectively, though it also affected the zones above it. To reduce the size of the 
excavation the rejected parts of the lode body and bits of the surrounding rock 
which had been detached were stowed on top of the timbering. In miner’s phraseology 
this process is termed stowing the waste (ese Grube versetzen). Of course it further 
facilitated operations in the direction of the roof and, circumstances permitting, a 
new fire could be started as in Fig. 4, 3, B. At the same time, however, steps might 
have to be taken to deal with water seeping in, perhaps by building a dam at the 
bottom of the gallery and removing the accumulated water by bailing. 

At this point it became possible to proceed from the preparatory stage to the 
stage of extraction, but at the same juncture it would probably be advisable to start 
a second open-cast some distance above the first (Fig. 4, 3, A). Eventually the two 
open-casts, one above the other, would join up (Fig. 4, 4, B-C). Then the water from 
the upper adit could be drained off into the lower adit as soon as the exploitation of 
its deeper parts was ended. Water, in fact, collected there, and even in recent mining 
these accumulations of water were dreaded because the penetration of a modern 
working into such a water-logged prehistoric gallery might cause a disastrous flooding. 

Since the original triangular shape of the excavation, with the ‘‘bag’’ round the 
fire, was preserved, and since all open-casts above the first had the same plan, the 
line marking the depth limit of prehistoric mining operations was irregular and with 
erratic bulges towards the interior of the earth. But the deepest point reached at the 
Mitterberg, for example, was I00 metres measured from the crest of the ridge. That 
is quite an achievement when we remember that the operations were carried on in 
prehistoric times. The magnitude of the achievement is further emphasized by the 
fact that in all parts of the lode where the fire-setting method had been applied, the 
ore had been completely removed. This observation was fully corroborated by modern 
mining operations. 
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Accordingly, we can say that by the use of heat alone great technical results were 
achieved to which manual labour will probably have contributed a large share. I 
shall try to illustrate also this side of the mining operations in a reconstruction and 
then I will furnish detailed evidence for my statements (Fig. 5). The picture shows 
you the operations at the face (vor Ov), that is, at the end of an open-cast after 
the remains of the fire have been cleared away and the heated lode had cooled. To 
the right is seen the parts of the timbering, on which “‘gob’’ has been deposited. This 
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Fic. 5. Reconstruction of operations at the face 


indicates an advanced stage of the work. To the left a man, who stands on a tree- 
trunk provided with notches and serving as a ladder, is engaged in breaking off loose 
pieces of the lode-body with the aid of a long-handled bronze pick. Beside him is a 
worker who knocks off pieces of mineral on both sides of the lode with a gad. In the 
centre of the picture you see how the great pieces of gangue are reduced in size and in 
this operation the lumps containing ore are separated from those which contain only 
quartz. To the right the loading of ore into wooden troughs is shown. That part of 
the lode-body which is intended for dressing is carried off. The pit is illuminated by 
means of wooden sticks (lighting-chips) which give a smoky flame. 
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Let me now turn to the original documents. First the ladder, of which several 
specimens are known from the Mitterberg mine. It is hewn out of big spruce trunks 
with bronze axes and represents a form still used today in various parts of Europe. 
There is ample evidence for socketed gads, which are known in various sizes; also 
parts of the wooden handles of the gads have been preserved. Moreover, it is a note- 
worthy fact that many gads are either damaged at the point or slightly twisted. 
Plate IV, 2, shows the bronze hammer from the Mitterberg, which reproduces in 
metal the form of stone and wooden mallets. Plate IV, 3, shows a short-handled shovel 
from the Mitterberg used for filling ore into wooden troughs and high tubs which are 
carried on the back. Besides, it is very probable that long-handled shovels existed, 
like those preserved in the salt mines of Hallstatt. Further, a wooden trough for 
carrying off the ore, and a deep tub made of leather which was used in salt-mining 
zones of Austria. It is unlikely that there was any serious difference between the tub 
used in the copper mines and that of the salt mines. Plate IV, 6, shows specimens of 
lighting-chips found in the Mitterberg mine. 

After this brief outline of the most important operations at the face, we can turn 
to the mining-work on the surface, the preparation of the ore for smelting (that is, 
the dressing of the ore) and the smelting itself. 

As already mentioned, the separating-places represent the remains of ore-dressing. 
They are scattered on the terrain at short distances from the mines and they show a 
considerable thickness, which suggests intensive work. Investigations in the mining- 
area of the Tyrol have shown that the prehistoric miners adapted the gentle slopes to 
their requirements by forming artificial terraces, which also provided space for 
temporary cooking-places. Whether or not working huts were built has not yet been 
determined, although the erection of such structures is very probable in view of the 
heavy rainfall in the mountains. The ore was dressed in the neighbourhood of the 
cooking-places, the process falling into two stages: first the crushing of the material 
and then the grinding. For both operations hammer-stones (Plate IV, 9) were used, 
while large stone slabs (Plate IV, 5) served as supports. These slabs were made of the 
rock of the slate mountains or of gneiss, fetched from the Hohe Tauern. From this 
same material were made large loaf-shaped grinding stones (Plate IV, 4) the grinding 
surface of which was roughened. Such types were moved by means of a wooden handle 
fastened in a groove by leather thongs or by strings. With these grinding stones the 
material was further comminuted. After reduction to the size of nuts through these 
operations, a further comminution of the ore was necessary in order to obtain the 
concentration requisite for smelting. 

Whereas in the crushing operation the separation of the matrix from the ore 
could be effected by hand, this process could not be applied more to the special con- 
centration. Here a mechanical aid was essential. This aid was very soon found in the 
form of a so-called hand jigging sieve (Stauchsieb—submerged sieve), which, when 
immersed in the water, very quickly effects this separation by taking advantage of 
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the different specific gravities of the ore and the matrix. In the summer of 1950 we 
found a wooden trough, 1-70 m. long (Plate IV, 1), doubtless used with such a sieve. 
Archaeologically this operation is reflected in the fine sediment which settled in pits 
specially dug for this part of the process. The moisture contained in this clayey 
sediment and the complete absence of air have preserved very well all organic material 
included. Thus, besides various small sticks of wood, we found at one time two 
wooden knives, 27-28 cm. long (Plate IV, 7-8) which probably had been used for 
removing the matrix that lay above the concentrate on the sieve. The rectangular 
knife has been cut from the wood of a maple-tree. It was broken afterwards and then 
mended. Pine-wood was used for the triangular knife. A third knife, which was also 
found within the limits of a separating-place, shows a less specialized form. All three 
knives represent a hitherto unknown type which certainly was widely distributed in 
the Alpine area; a similar knife indeed is still used in mountain dairies for skimming 
milk, save of course where the cream-separator has displaced all the traditional 
dairying appliances. 

But much further information has been gathered from a study of the dressing 
processes. It has revealed a quite surprising intensity of work and consequently of 
output. Judging by the excavations in the Tyrolese mining region, the dumps fre- 
quently attain two metres in height and in some places the height is estimated at 
from three to four metres. Sections through these deposits very clearly indicate the 
nature of the dumped material. Gangue-material from comparatively coarse lumps 
down to very fine sand can be found and quite frequently little pieces of ore occur too. 
Now, as already mentioned, there are numerous working places within the limits of 
the separating area, which with the progress of operations were abandoned and 
covered with refuse. Around these working places and resting places for the workers 
a wealth of complete or broken artifacts of metal, clay and wood, as well as numerous 
remains of food in the shape of animal bones, are scattered. The constant dampness 
in the separating places has allowed chemical processes to go on whereby the moisture 
penetrating the waste material becomes saturated with copper salts. Such solutions 
form natural preservatives for organic substances in the dumps, so that wood and 
bone were found in a completely fresh condition. It happened quite frequently that 
we laid bare wooden implements which were as fresh as if they had been buried only 
a short time ago. Thus mining research becomes one of the most important sources 
for a knowledge of our Alpine wood industry, which will be briefly considered at the 
end of this article. 

After the dressing is finished, the ore is ready for smelting. I have already pointed 
out that the smelting was not carried on in the vicinity of the mines, but at quite a 
distance from the mine and the ore-dressing plant. In the case of the Mitterberg the 
smelting places are scattered over the whole area and many of them are located at such 
distances from the known ore deposits that one is amazed to find traces of smelting 
operations in such zones. Little research has yet been done on the organization of the 
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smelting side of the industry. Still, there is some evidence that in the Salzburg and 
in the Tyrolese mining areas centralized smelting plants might have been in existence. 

The metallurgical operations proper involved two distinct but complementary 
stages; the roasting of the ore and the extraction of crude copper by smelting. As 
shown by the excavations carried out by Messrs. Zschocke and Preuschen in the 
Mitterberg area, a separate roasting bed of considerable length was built near the 
furnaces. The ore, mixed with wood charcoal, was packed into this bed and heated to 
a cherry red before the smelting operation. Thereby the sulphur was eliminated and 
the ore converted into oxides. As soon as this process was finished, the ore was again 
mixed with charcoal and charged into smelting furnaces with the addition of other 
chemicals. These additions were needed in order to convert the iron ore, which 
occurred together with the copper pyrites, into a slag and to assist in the reduction 
of copper. All this involves complicated chemical reactions and illustrates the pro- 
found knowledge in the domain of Natural Science possessed by the smelters of the 
Bronze Age. It is not easy to give a reconstruction of the smelting furnaces. Fig. 6 is 
based on foundations exposed in the Mitterberg area. Judging by these foundations, 
the shaft furnaces, which were closed on top by a vault-like dome, represented the 
standard form. It is possible, however, that besides the shaft furnace various other 
types were built for special purposes. Numerous remains of furnaces in the shape of 
fused stones have been found in the mining area of the Eastern Alps. 

The product of smelting operations is the “‘copper matte,’’ which is a mixture of 
copper sulphide and copper oxides. The copper matte, which has no metallic pro- 
perties, is refined by further smelting operations, and finally it is reduced to crude 
copper. Usually, crude copper occurs in the form of copper ingots shaped like round 
cakes. They are formed at the bottom of the furnace. Experience has shown that the 
older copper ingots are flat on one side and only slightly convex on the other, like 
plates, whereas thelateringots, belonging tothe Urnfield period, resemblea loaf of bread. 

The slag produced in the smelting processes comprises various shapes: the crude 
slag (Plate III, 2) which is coarse and contains many blisters (in fact it looks like 
lava), and the slag in slabs (Plate III, 3) which is of compact consistence. This slag is 
also found in the shape of very thin and fine slabs. The characteristic feature of this 
slag is a surface which shows creases similar to those on the skin of milk. It may well 
be assumed that the crude slag was produced in one of the first smelting processes, 
whereas the slag of slab form was a by-product of a refining process. But there is 
also a third kind of slag—the sand slag (Plate III, 4). This is essentially a crude slag 
which has been intentionally reduced in size and there is every indication that such 
slag, together with ore, was used in another smelting process. 

The substantial volume of slag which was removed during the excavations in 
smelting places, gives evidence of the great intensity of the smelting plants, com- 
parable to that afforded by the separating places. The management of the smelting 
plant was not left to the discretion of an individual or a group, but the operations 
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were undoubtedly directed by a central authority. This inference is based on the fact 
that the remains of ancient operations so far examined do not indicate any funda- 
mental change or progress. There is no difference between the smelting places in 
Salzburg and the Tyrol. 


III 


Having surveyed the technological side of the prehistoric industry, we must now 
turn to the questions of the intensity of the work performed and of the quantities of 
copper produced. These are aspects of our conclusions which are perhaps best fitted 
to give a more concrete picture of the social structure of Alpine mining and of the 
high technological achievements of over 3,000 years ago. We have again to start from 
the results of modern mining research, in so far as it can be shown from the operational 
plan of a modern mine that a similar plan is applicable to prehistoric conditions. 
Essential for such an appraisal are the above-mentioned stages of work in the mine, 
as well as in dressing and refining methods. Using the operational data available to 
them, Zschocke and Preuschen have tried to calculate the manpower requirements 
of a prehistoric mining enterprise. Taking-as a basis the fact that every mining 
enterprise of the kind just described in the last lecture must pass through one pre- 
paratory stage, two producing stages increasing in intensity, and one final stage, and 
considering the productivity of modern miners, they found the manpower require- 
ment of a single open-cast to be 


6 men for the preparatory stage Fig. 4, I-2. 
14 men for the producing stage I Fig. 4, 3 B-C. 
27 men for the producing stage II, and 

5 men for the final stage. Fig. 4, 4 B-C. 


As theoretical considerations and practical experience show that a single open-cast 
is of no value, we have to suppose that a number were always in operation at the 
same time. Taking into account all aspects necessary for a feasible calculation of a 
mining-unit comprising three open-casts, Zschocke and Preuschen obtained the 
following figures :— | 


Manpower: 
Miners 40 men 
-Timbermen OO: =) 
Dressing personnel 2O Se, 
Ore-transportation 20-0, 
. Miscellaneous transport jobs LO” chs 
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Manpower (continued) : 


Cattle-hands Io men 
Foremen TOiny,. 
that is, a total of TSOn 
Volume of lode moved daily 4*2 m3 
Tonnage of gangue-material produced daily 12°6 tons 
Quantity of raw copper in the ore produced daily 315 kg. 
Quantity of timber required daily 20 m3 


These figures, calculated for a single unit, are, however, valid for a relatively small 
sector of the mining region only, in this instance for a unit of three open-casts lying 
above each other. But mining maps show that the lodes and veins were worked from 
both sides of the mountains. So we have fairly good grounds for supposing that there 
always were two units of three open-casts on each mountain-side; in that case the 
figures just given must be doubled. If we further suppose that in a very advanced 
stage of operation not only the Mitterberg main lode, but also the other veins of the 
surrounding area (as Einéddberg and Buchberg) were exploited, it is certainly no 
exaggeration to suggest a figure of at the least 500 to 600 workers for the Salzburg 
mining region. 

Our-field work in the Tyrol extending over nearly twenty years has demonstrated 
that these two mining centres do not differ, thus proving the existence of similar 
operational plans. Even if we suppose only two such units for the time being, we see 
that another 300 to 400 men have been working in the area around Kitzbihel. Thus 
we have a total of about I,o00 men, who made their living in mining. On the strength 
of these calculations, which I cannot. explain in detail here, and on the basis of an 
intimate knowledge of mining, Zschocke and Preuschen deduce not only a uniform 
management of the works, but also continuous operation throughout the year, at 
least inside the mine, which had to be kept in condition for restarting production at 
any time. Hence we cannot assume mere seasonal working, or operations relying on 
seasonal labour exclusively. The evidence available is conclusive, that the manage- 
ment of Alpine copper-mining closely followed the patterns of a modern industrial 
plant. From this standpoint, the assumption of some kind of “‘general manager’ in 
the modern sense of the word is not only plausible, but even necessary, as an under- 
taking that achieved so much required strong and determined leadership. 

Zschocke and Preuschen also tried, again on the basis of the results of recent 
excavations at Mitterberg, to estimate the quantity. of raw copper produced in the 
Mithlbach-Bischofshofen area, thus going beyond the limits of the Mitterberg itself. 
Measurements of the extent of all recognizable Pingenziige—that is the rows of deep 
hollows and furrows in the mining regions—and estimates of volume of lode removed 
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and of the percentage of ore contained therein, offer a basis for such calculations, 
which gave a total of 20,000 tons of raw copper produced. But this figure represents 
only the production of the Mitterberg area, disregarding the production in the Tyrol. 
Although no calculations for the Tyrol yet have been made, we should not be far 
out if we assume a similar level of production. And, if we add the produce from the 
Zell am See and Mittersill areas in Salzburg, still awaiting detailed research, and 
taking also into account various minor veins exploited in the Austrian Alps, we may 
say that the grand total of raw copper produced exceeded 50,000 tons—a highly 
remarkable result, giving us a very vivid impression of the importance of Alpine 
copper-mining for the economic history of Europe in the Bronze Age. 


IV 


We must now enquire whether this remarkable production is reflected in the 
archaeological picture of Europe in any way. To solve this question we may appeal 
to two kinds of evidence—the results of field-work in various parts of Central Europe, 
and the spectrographic examination of bronzes. ) 

Paul Reinecke has demonstrated by an instructive map the high frequency of 
hoards of ingot torques and copper rods around the Alpine region even in the Early 
Bronze Age. Although this map cannot be considered as complete, it shows a distinct 
geographical connection between ore deposits and finds of ingots. We can hardly 
escape the conclusion that these large hoards of ingots are archaeological evidence of 
a substantial metal trade in the Early Bronze Age. This impression is enhanced by 
taking into account also the hoards of flat and perforated axes. Unfortunately a 
complete inventory of all these finds is still lacking so that it is impossible to deter- 
mine their exact weight. But taking an average weight of 15 kgs. for each hoard of 
ingot torques as a basis, we should have to suppose a quantity of 1,500 kgs. of bronze 
or of 1,400 kgs. of pure copper. In view of the rod ingots and the great number of 
bronze implements of the Early Bronze Age, there must have been a remarkably 
high consumption of copper already in the first half of the second millenium B.c. 
This consumption even increased during the Middle Bronze Age, as metal then came 
into use also for ornaments and not only for everyday tools and weapons. An out- 
standing example is the rich contents of a woman’s barrow of the period in Lower 
Austria. Later on, the demand for copper must have risen sharply, because of the 
progressive differentiation of tools, the development of new weapons (swords, spear- 
heads and so on) and the production of metal vessels, starting during the urnfield 
period. Moreover, we have many examples of pottery in association with copper in 
the latter period, especially in the Tyrolese mining and urnfield area. But in the 
hoards, too, the quantity of metal becomes enormous. Tools and weapons appear in 
greater numbers, special tools for the manufacture of bronze implements are in 
evidence, and even metal vessels, such as bowls and situlae, are encountered in 
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relatively many examples. Again, the refined copper ingots play an ever-increasing 
role in workshop finds. 

An estimate of the total consumption of bronze in Austria on the basis of finds 
dating from Bronze Age A to La Téne D would be a very promising undertaking. I 
think that the result would run into several thousand tons. Furthermore, we must 
suppose that the market for copper produced in Alpine mines was not restricted to 
Austria, but also included Southern Germany and the Sudeten lands. This supposi- 
tion is supported by the quite obvious similarity of forms in all three areas, but 
cannot be proved conclusively by typology alone. For further advance a new method 
was needed. In memory of the late inventor, Wilhelm Witter, we must insist that this 
method is the creation of a mining engineer, who set about the investigation of 
mining and metallurgical problems from his professional standpoint. He was the 
first man in Central Europe to make the spectrographic method available for pre- 
historic research. It is certainly not our business here to deal at length with the 
results of Witter’s investigations. They have been disputed in various quarters and I 
just want to say here that I cannot endorse the results set forth in Witter’s published 
writings. The relevant point for us, however, is the way shown us by Witter, which, 
if correctly pursued, may lead to very interesting and striking results. Correctly—I 
must insist. Just as archaeological research in all its aspects needs sufficient source 
material to yield clear and well-founded results, so with spectrographic research. 
For determining the provenance of the raw material used in the manufacture of a 
certain artifact it is not enough just to investigate the chemical composition of the 
finished product; it is far more important to know the peculiarities and qualities of 
the ore-producing centres, from which the raw material might have come. Only then 
do we obtain a satisfactory basis for comparisons and only on this basis can we judge 
the provenance of a metal object. 

Starting out from this thesis, mining research in Austria has been trying for ten 
years to compile a spectrographic list of ore deposits in the Salzburg and Tyrolese 
mining region. For the deposit at the Kelchalpe near Kitzbihel the results are already 
known. Investigations at Mitterberg were unfortunately interrupted by the war 
when the preliminary records and results were destroyed. Recently this work was 
resumed and it is to be hoped that, in due time, not only the main deposits of 
Salzburg but also the other deposits in Austria will be scrutinized more closely. More 
intensive work on these problems, so important for the history of all Europe, is, 
however, hampered by present economic conditions. 

The same conditions also hinder us beginning work on another task, the spectro- 
graphic investigation of the many bronze objects found throughout Austria. For a 
successful conclusion every single object, even to Early Bronze Age finds, should be 
investigated spectrographically. We could then see how far the raw material used 
was uniform and what influence the deposit of Velem St. Vid in Western Hungary, 
remarkable for its high percentage of antimony, exerted on the metal industry during 
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the Bronze Age. After working through the material available in Austria, all metal 
hoards found in Bohemia and Moravia would also have to be screened to get a clearer 
picture of the distribution of bronze artifacts produced from Alpine copper, thus 
supplementing the results of typological research. From this basis we should have to 
extend our comparisons to a far wider area and to find out what proportion of the 
metal used in Scandinavia during the Early Bronze Age had been imported from the 
South; the analyses published by Oldeberg suggest that Alpine copper must have 
found its way to Scandinavia at a quite early date. Comprehensive work on such a 
scale would certainly benefit Western Europe too, the early independence of which in 
metal productions can hardly be doubted. In view of these probabilities, it is rather 
surprising to find Witter assuming the daggers of the Italian Bell-beaker folk to 
have been made of copper from the Saxo-Thuringian mining region—disregarding 
the possibility of a relatively early start of mining in Spain. Spectrographic investi- 
gations of Spanish ore-samples would certainly shed new light on this problem and 
would give new clues for further work. 

From these few hints—and I regret that they are not more than that—tt is evident 
that the solution of a number of problems is dependent upon the systematic develop- 
ment of Central European, especially Austrian, mining research. Typological and 
spectrographic methods must supplement each other and build the foundation for 
future research. The aim of research is not only to register facts but to clarify the 
whole historic picture. To attain that aim the general picture of Europe in the Bronze 
Age will have to be reconstructed and its various outward manifestations 
investigated to reveal the dynamics of historic events. If we have to admit today 
that we have no evidence for deciding where copper-mining started in Europe, and if 
we are even unable to find out the chronological relations of the various mining regions 
among each other, we see how poor is our knowledge in this sector of research, so 
important for economic history. 


Vv 


The chronology of Alpine copper-mining is a question of primary interest for the 
archaeologist, and one which has always received attention from the very beginning 
of our work on prehistoric mining. It would lead us too far afield if we were to deal 
with the whole history of the question here. So I shall restrict myself to the problems 
of defining the beginning of mining; of the chronological relations of the various 
mining centres as far as they are known; and lastly of the probable end of Alpine 
mining. In regard to the first question, I must at the outset insist that we have no 
immediate and direct sources based on mining itself as to the beginning of operations; 
thus we are dependent on mediate sources in the surroundings of the mining 
zone. 

The first group of documents available comprises relatively numerous metal 
objects from the Upper Austrian lake-dwellings round Mondsee and Attersee. Their 
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discoverer, Matthaus Much, has already stressed the point that these metal objects 
were not accidental intruders, but were an integral part of the lake-dwelling industry. 
Even if the lake-dwelling period is Neolithic in its main character, the metal objects fit 
perfectly into the picture. That is confirmed by the fact that, besidethecopper objects, 
clay artifacts have been found, which obviously were used in metallurgical processes. 

Thus we have ample proof that the metal objects in the form of flat-axes, daggers, 
sickles and fish-hooks, were not trade goods, imported from abroad, but local products 
of the region. Therefore, we naturally look to the mining centre of the Mitterberg, 
the nearest to the lake dwellings in the Salzkammergut. It has long been held that the 
copper of the Mondsee and Attersee was derived from the Mitterberg, and this theory 
was supported by the fact that on the Gétschenberg at the entrance to the Miihlbach 
Valley near Bischofshofen, the main access to the Mitterberg area, artifacts have 
been found which closely resemble those from the Mondsee. Previous chemical 
analyses of the Mondsee metal finds showed a certain conformity with other copper 
and bronze objects found in Alpine areas, mainly with copper ingots, thus providing 
a further argument for the hypothesis. Unfortunately, these macrochemical investi- 
gations were not supplemented by spectrographic checks. Nevertheless, we may say 
today that Alpine copper-mining started during the first part of the second millenium, 
at about 1700 B.C. 

Despite this date we do not know who the first miners were, although we may 
imagine that prospectors coming from the Near East began the first mining works, 
which required a high level of technical knowledge. It is equally impossible to say 
whether the lake-dwelling culture of the Salzkammergut played a decisive role in the 
distribution of the mined copper. The theory once advocated that the lake-dwellers 
were engaged in trading copper can hardly be maintained now. Therefore we must 
confess that the first stage of copper-mining cannot be fixed exactly, although certain 
considerations increase the probability that its origin dates back even into the late 
neolithic period. 

With the Early Bronze Age we reach firmer ground. In the lake-dwelling area we 
find numerous bronze objects of Early Bronze Age type. Other remarkable evidence 
has been provided by an observation made by the excellent Salzburgian scientist, 
Martin Hell. In investigating potsherds, found in Early Bronze Age settlements near 
Salzburg, he discovered that many of the sherds contained a notable percentage of 
granulated copper slag, mixed with the clay, as temper. By comparing these sherds 
with those from well-dated Bavarian settlements and thus classifying them as mature 
Early Bronze Age, he proved that by that time copper-mining must already have 
reached a quite advanced stage. Furthermore, it may be said that the above-mentioned 
slag temper was also used in the mining area, which doubtless establishes the con- 
temporaneity of the processes. Today we can state that fully-developed mining 
operations in the Salzburg region had advanced so far that the evidence of its products 
can often be found even far away from the mines and smelting-places. 
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In the Mitterberg mining area itself, no Early or Middle Bronze Age metal objects 
have so far been discovered today. Only the Urnfield culture can be definitely recog- 
nized. Bronze objects as well as pottery show the continuation of mining far into the 
late Urnfield period. In this connection I should mention the beautiful helmet from Pass 
Lueg in Salzburg, found together with bronze picks—i.e. typical mining tools. This 
helmet belongs to the Hallstatt B horizon, or Bronze Age F according to Childe and 
Hawkes. Pottery also helps to prove the continuance of mining operations during 
the Urnfield period. The relatively large number of finds known from the Urnfield 
period in the whole mining area suggests some increase in production at this time. 
Considering the large-scale demand for tools and weapons in these somewhat troubled 
times, this supposition seems quite reasonable. 

Hence we may say that the continuous operation of the Salzburg copper mines 
from Reinecke Bronze Age A, to Reinecke Hallstatt B is proved by the finds avail- 
able. As far as we can can see today, the duration of this industrial work can be 
assumed for the whole area around Bischofshofen, the centre of the Salzburgian 
mining region. But let us turn to the other areas. For the Tyrol, no substantial num- 
ber of finds are yet known. But for the Kitzbithel area there is not a single find that 
could be confidently classified as Early Bronze Age. The Middle Bronze Age too is 
still unrepresented, although this period is clearly recognizable in the Tyrol proper. 
As indirect evidence for Tyrolese copper mining during the second millenium B.c. we 
may take the finds made in the Tischofer Hohle near Kufstein in the Kaiser-Gebirge. 
Pottery found there points to an advanced phase of the Early Bronze Age, and 
in conjunction with other relics suggests local processing of copper, as in the 
Salzkammergut. 

Excavations during the last few years have yielded a growing body of evidence 
for the Urnfield culture in the Kitzbithel area, and already enable us to date some 
finds to Reinecke’s Hallstatt A horizon. Taking into account also the Urnfields of 
the Northern Tyrol (Fig. 1) closely connected with mining operations, working in 
Hallstatt B too seems very probable. Thus we have the same chronological picture 
as in the Salzburg region, although we get the impression that the Tyrolese operations 
were to some extent dependent on the Salzburg mines and were started at a later 
date, when a certain level of production had already been achieved at Mitterberg. 

It remains to consider the minor mining enterprises in the Eastern Alps in Lower 
Austria. We have no direct evidence so far; but the density of find spots near Rax, 
Semmering and the Hohe Wand tends to show that copper was mined here already 
during the Middle Bronze Age, but specially in the Late Bronze Age. This supposition 
is substantially supported by the hill-settlement ““Am Gelande”’ near Griinbach am 
Schneeberg, explored by Franz Muhlhofer, where plate slag was found significantly 
associated with Urnfield pottery of Hallstatt A. Another relevant fact is that the 
famous gold hoard of Rothengrub was found right in the centre of the Lower Austrian 
mining region. 
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To sum up, we can say that the mining of copper-ore is definitely proved for the 
period from Reinecke Bronze Age A, till Reinecke Hallstatt B, or for about 1,000 
years. The question now arises, whether Hallstatt B marks the real end of copper- 
mining, or whether operations were continued beyond this period. This brings 
us to the third point of our chronological investigations, which, however, requires 
closer scrutiny. 

In connection with the theory expounded many years ago, that the postglacial 
climatic changes in the Alps had disastrous consequences, the opinion was expressed 
that all mining operations were stopped by these changes. As to salt-mining, this 
thesis led to the assumption of a change from rock-salt production to brine-boiling, 
and in the case of copper mines the complete stoppage of all exploitation was assumed. 
In 1932, however, in my contribution to the great work of Zschocke and Preuschen, 
I pointed out that this theory can no longer be maintained and adduced various 
arguments against it. These, however, were not altogether conclusive. Accordingly, I 
tried to throw light upon this problem in the course of further excavations of material, 
which should put my theory on a firmer basis. With the exception of some pot- 
sherds, found during a minor excavation in the Mitterberg area, we found no material 
relevant to a solution of this problem. We were forced for various reasons during the 
years 1935 to 1937 to transfer our field-work from Salzburg to the Tyrol, resuming 
the excavations at the Keichalpe on a larger scale. They yielded very interesting 
results in many respects, but contributed nothing to the solution of our immediate 
problem. So we had to resort to other means. I turned my attention to a spectro- 
graphic examination of the relics from the Hallstatt cemetery. Previously the opinion 
had been expressed that the bronze objects found in such abundant quantities at 
Hallstatt were not of local, but for the most part of foreign, origin. Whether this 
were true could easily be decided by spectrographic investigation of the typical 
impurities. 

As the Prehistoric Department of the Natural History Museum in Vienna made 
all the Hallstatt material available for this purpose, I selected a large number of 
bronze objects including both tools and ornaments. I should regard an investigation 
of the two famous pail-covers from Hallstatt as of the utmost importance, as these 
well-known artifacts, ornamented with an animal frieze, seem to have come from an 
Italian production centre, on general consideration of the history of art. A total of 
75 objects from the Vienna collection was submitted to spectrographic examination. 
Independent of my work Friedrich Morton had a further 15 objects tested, so that 
we have go analyses for a preliminary evaluation. Of these investigations I recently 
gave a comprehensive report in the Reports of the Prehistoric Commission of the 
Austrian Academy of Sciences. 

We based our work on the assumption that it would be possible as a result of the 
spectrographic investigation of the impurities to differentiate between objects pro- 
duced in Alpine regions and objects originating in Northern Italy. I imagined that it 
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would be possible to separate the local Hallstatt bronze products from North Italian 
products by disclosing typical impurities in the metal used, and I supposed that 
brooches, pins, and other small items were made of Alpine copper, while girdles, 
bronze vessels and, above all, the two pail-covers would consist of a different type 
of copper. I was, however, greatly surprised when I found that the examination 
disclosed no basic difference in the chemical composition of all 75, or rather go, 
objects, thus proving the use of some uniform raw material. The only clue which 
offered the possibility of a certain minor differentiation was a varying percentage of 
zinc in some objects. 


The whole spectrographic picture leads to the following conclusions :— 


(a2) Copper unmistakably is the main component. The second important com- 


(0) 


ponent is tin and in a percentage which excludes the possible use of tin-ore. 


For the metallurgical evaluation of the Hallstatt bronze objects the elements 
silver, arsenic, nickel, lead and antimony are of decisive importance. Alu- 
minium, calcium, iron, magnesium and manganese can be ignored here as they 
occur too generally to be significant. 


Comparing the relative percentage of arsenic (As), nickel (Ni), lead (Pb), 
silver and antimony (Sb) in Hallstatt bronzes, we get the following result: 


As(Zn) Ni Pb(Ag) Sb 
zero to traces | tr. to plus | tr. to plus | traces to plus | 


Hence all four elements mentioned are detectable in quantities varying 
between faint traces and definite occurrences, by the so-called “‘last lines’’ in 
all bronzes investigated. 


Hans Pesta, who performed this work, points out that the general picture of 
the objects investigated by him unmistakably shows a basic conformity with 
the general picture of the Kelchalpe deposit, where arsenic, nickel, lead, silver 
and antimony were proved. 


As long as it is impossible for us to learn the more subtle differences between 
the several Alpine ore-deposits, we must be content with this general 
impression as basis for our judgment. We cannot doubt that all 90 bronzes 
investigated up to now were manufactured, despite their typological differ- 
ences, from the same raw material, derived from the Alpine region. As we 
cannot assume that the large demand for copper during the Early Iron Age 
was met by using the supplies of the Urnfield period or even by remelting still 
older supplies, we are forced to conclude that Alpine mining of copper-ore 
must have continued up to the middle of the last millenium B.c. at least. 
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Whether the immigration of the Celtic element led to operational changes cannot 
be decided as yet. But considering that it was precisely the distinctively Celtic element 
that was more obvious in the salt-mining area than in other Alpine regions, we can 
come to no other conclusion about copper-mining. Unfortunately, there have been so 
far no spectrographic investigations of Celtic bronzes, for instance of the famous 
flagon from the Dirrnberg near Hallein (Salzburg), so that conformity with or diver- 
gence from the results obtained for the Hallstatt bronzes can neither be disproved 
nor confirmed. In the present stage of our research we have to assume a continuation 
of copper-mining in the Austrian Alps far longer than could have been expected a few 
years ago. But we still do not know its actual end, so that it is impossible to estimate 
what influence iron, making its appearance during the Hallstatt B stage and gaining 
the upper hand during Hallstatt stages C and D, exerted on copper-production. 
Competition may have led to certain decreases in production then, but a complete 
stoppage of production on account of a shrinking market does not seem very probable, 
as bronze continued to be extensively used. 

An important result of our research work in the field of mining is the demonstra- 
tion of a high degree of industrial prosperity, which affected not only the Alpine area 
proper, but also the wider surroundings of that area, namely temperate Europe. 
Density of settlements in the vicinity of the mining areas is certain. The previously 
somewhat neglected Alpine region now becomes included in the permanently settled 
part of Europe. In conclusion it seems inevitable that we should now try to describe 
the people of the area and to give a few hints as to the life which this population of 
miners and industrial workers led. 


VI 


We may confidently assume that these old-time mine-owners were a wealthy 
people and that their material wealth can well be described as substantial in com- 
parison with that of the other strata of the population. Nevertheless, I do not think 
that there existed that sharp differentiation between rich and poor that is so signi- 
ficant for the later economic structure of urban civilization based on money. This 
held true for mining in the Middle Ages too. We may well suppose that the people 
employed in the mines and at the smelters were free and independent, working of 
their own free-will to earn their livelihood. The relatively large number of settlements 
reported in the Salzburg mining region and the occurrence there of pottery showing 
an admixture of granulated copper slag seem to me conclusive proof that the miners 
came from the peasant population of the same areas. It may well be that prolific 
families of the immediate neighbourhood sent those of their members not needed at 
home into the mines. The map (Fig. I), showing the settlements found by Martin 
Hell in Salzburg as well as the distribution of urnfields in the Northern Alps, certainly 
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provides evidence of a prehistoric population well supplied with bronze. So we may 
infer that the prosperity based on mining was shared by all the people and was not 
concentrated in the hands of a few. 
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Fic. 7. Reconstruction of prehistoric miner’s costume 


But how did these miners live? Field-work in the last few years has given us many 
important hints. First of all, housing. Zschocke and Preuschen excavated the last 
remains of a miner’s house (Berghaus) on the Einéddberg near Bischofshofen. This 
building, used for housing the miners and their tools, was situated near the entrance 


40 


PratE 


IGUIGUAY IAN] 


C 


aBUIGAAIY IVA J. 


a6 


Facing page 40 


Prare Of 


2 


Separating places on the Kelchalpe. 
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I. Kelchalpe, wooden trough, excavated I9g50. 2. Mitterberg, bronze hammer. 3. Mit- 
terberg, wooden shovels. 4, 5. Kelchalpe, grinding stones. 6. Mitterberg, lighting 
sticks. 7, 8. Kelchalpe, wooden knives. 9. Kelchalpe, hammer-stone. 
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Kelchalpe, I-2. Wooden water pipe. 3. Fire-place. 


PLaTE VI 


Kelchalpe: 1. Stout posts. 2.-Shingle. 3. Cooking spoon, 4) 5-sWedges. (6, Parhioia 


wooden pail. 7. Spindle. 


PLare VII 


Kelchalpe: 1. Wooden shovel. 2. Part of a leather jacket. 3. Distaff head. 4. Twirling 
stick. 5. Notched sticks. 
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I. Stone battle-axe from Jutland (National Museum, Copenhagen). 2. Copper battle-axe 
from Central Europe (Institute of Archaeology) 
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of a mine and contained many objects important for dating the operation of the mine. 
For the Tyrol, we have no clues as yet. On the Kelchalpe, however, we found last 
summer the foundations of a large house and a few old fireplaces (Plate V, 3) where 
the labourers had cooked their meals close to the place they worked. It would be 
absolutely wrong to think that these men lived exclusively on some sort of tinned 
food. Animal bones were found in large quantities, thus showing that fresh food 
played a predominant role. Bones of cattle, swine, sheep and goats, ranging from 
frontal to metatarsal bones, were excavated. This fact alone proves that the miners, 
working high up in the mountains, had ample livestock and consequently were well 
supplied with milk and dairy products. The discovery of cattle-dung in a separating- 
place gives evidence for livestock grazing at heights above 1,800 m. Whether this 
corresponded to modern Alpine dairy production of processing milk and producing 
cheese, curds and butter cannot be finally determined, but seems probable; for in all 
the 200 kg. of bones investigated by Wolfgang Amschler not a single bone of a non- 
domesticated animal could be found. Horse and dog were not represented. I cannot 
pass over without mention of the milk twirling-stick, a typical dairy tool 
(Plate VF; 4). 

If we then assume that domestic animals were the main source of food for the 
miners, we can likewise infer that they also supplied the latters’ clothing. Sporadic 
finds in copper- and salt-mines show that leather clothing prevailed. Taking this into 
due account, I have tried a reconstruction (Fig. 7) in which the fur cap, the leather 
jacket and the sandals are documented by actual specimens. Only the apron is purely 
hypothetical, but the use of an apron is suggested by the absence of evidence for 
trousers during the Bronze Age and by the modern use of the so-called Berg- 
mannsleder. Thus we have a nice picture of the oldest recorded miners’ apparel, 
which obviously was supplemented by some kind of a loose coat-like outer 
garment. 

The foregoing observations prompt me further to touch upon the question of 
whether a regular Alpine economy was already practised in prehistoric times. As I 
briefly explained several years ago, we already know a very substantial number of 
finds from high altitudes in the Alpine zone of Central Europe, and these justify us 
in inferring an intensive traffic among the high mountains. It is hardly necessary to 
point out that this traffic did not represent exclusively hunting or commercial expedi- 
tions. Rather should we take the results obtained in the mining region, particularly 
the discovery of cattle-dung on the Kelchalpe, as representative of general condi- 
tions and accordingly assume a regular exploitation of the mountain pastures 
throughout the Alpine region. This seems to me to open up a very significant vista 
in economic history, showing that we must refer at least to the fully-developed 
Bronze Age the planned exploitation of the Alpine pastures. The further question 
must then be raised whether a similar economic use of such meadows had not been 
usual even during the later phases of the New Stone Age, since settlement had then 
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penetrated deep into the Alpine region. Finds of stone celts, like that on the height 
of the Schafberg above the Mondsee and other stray finds, render such a hypothesis 
quite plausible. 

It would take us too far to attempt to describe all the other finds which have a 
bearing on the reconstruction of the way of life in the mining region. So I shall illus- 
trate here only those objects which have a certain value of rarity and also demon- 
strate the peculiarities of Alpine wood-working. Besides the remains of buildings, as 
for instance, stout posts 20 to 80 cm. long (Plate VI, 1) and shingles (Plate VI, 2) 
fashioned almost exclusively with simple palstaves and celts, Plate V, 1-2 shows a 
water-pipe which was over 5 metres long and used to divert the subsoil water from 
the mountain-side. For lighting the crude sheds near the mines the miners used 
simple torches (Plate IV, 6), which they fixed to the wall by means of vertebral 
bones—the first candle. | 

Remains of wooden vessels have come down to us in the form of fragments of 
wooden bowls and wooden pails (Plate VI, 6). For cooking their meals, these people 
used simple spoons 30 cm. long, of the form still used today. The milk twirling-stick 
(Plate VII, 4) has not changed its shape either during 3,000 years. 

Special tools for work in the mine and for splitting timber were the wooden 
wedges (Plate VI, 4-5) of various shapes, found in abundant quantities. They are 
made of beech, fir and pine, and show great variety in form and appearance. Wooden 
spindles (Plate VI, 7) were an important implement for spinning. The distaff head 
was richly ornamented with chip-carving (Plate VII, 3). The triangle motive in its 
decoration accords well with the style of the Late Bronze Age. 

In conclusion I cannot pass over very peculiar relics found on the Kelchalpe: 
sticks, 2°5-3 cm. long, notched in various ways. As far as I know, these notched 
sticks (Plate VII, 5) are the first examples of the kind in Europe. A final interpreta- 
tion of this collection of about 80 specimens is far from easy. The indentations on the 
sticks are not just ordinary cuts strewn haphazard over the wood, but show an 
elaborate pattern often repeated. The various forms must have had specific meanings 
known to everybody. Considering all possibilities and using hints given by folklore, I 
cannot but believe that these sticks were divining chips. In view of the report Tacitus 
gives in the roth chapter of his Germania on divination among Teutonic peoples, I 
am inclined to imagine a religious rite. It may not be merely accidental that some of 
the marks on these divining chips reappear in the Alpine alphabets of the Iron Age, 
thus indicating a continuity which leads straight from the old Illyrians of the Urn- 
field period to the later Illyrians of the Hallstatt Age and to the latest Illyrians of 
the late Iron Age relict-cultures in the Alps. That the advanced stage of mining in 
the Urnfield period, to which these notched chips are dated, must be associated with 
a people of Illyrian origin can, as far as I can judge, hardly be doubted any more— 
provided, of course, that you do not disapprove in principle of connecting cultural 
manifestations and people. 
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Copper and Stone Battle-Axes 


By VY: G) -CaILpE 


Central Europe and in the northern part of the U.S.S.R. are immediately imita- 

tions of copper weapons. The principal argument for this belief, in addition to the 
very metallic splaying of the blade, is the presence on many such battle-axes, and 
particularly on the earliest battle-axes from the Single (separate) Graves of Jutland 
(Plate VIII, 1) of a low ridge in relief. This has been interpreted as a careful and 
deliberate imitation in stone of the seam which would be produced in casting a copper 
axe in a valve mould. Now several copper implements are known from the Middle 
Danube Basin which, though small, agree very well in profile and section with the 
early Jutland battle-axes, but I have examined several of these in Hungarian and 
other museums and have never been able to observe a trace of a seam on any of 
them. Of course, the seam is normally removed by a careful smith in finishing weapons, 
but its absence from all available specimens does suggest that these might not have 
been cast, but shaped by merely hammering and annealing. This treatment would 
yield the splayed blade, but, if the Hungarian examples had been thus made, the 
imitation seam on the Jutland and other stone battle-axes would remain unexplained. 
I was fortunate enough to be able to acquire for the Institute two such copper axes 
from a private collection sold at Sotheby’s last year, and submitted one of them to 
the Ancient Mining and Metallurgy Committee of the Royal Anthropological Institute. 
The Committee was able to arrange a metallurgical examination of this specimen by 
Dr. Voce, and his report shows that the implement, though made of very poor copper 
—probably therefore native copper—had actually been cast. An implement of this 
rounded form could not, of course, be cast in an open-hearth mould, so one must 
assume that the seam had been very carefully removed by hammering. Both speci- 
mens do show some traces of hammer marks on the surfaces. It is satisfactory to 
have this confirmation of the theory that the stone battle-axes are immediately 
imitations of metallic models, and that these models should be sought in the 
Hungarian metallurgical province. 

The relevant parts of Dr. Voce’s Report are reproduced below from Man. 

“The spectrographic analysis (Antimony—o-0005, Bismuth—o-0003, Cobalt— 
0:0001, Iron—o-o0002, Lead—o-o0004, Nickel—o-oo002, Silver—probably about 
0°0005) revealed a high degree of purity, and it is therefore evident that the raw 
material was native copper.’ 

“A section taken from a position near the cutting edge showed the structure of a 


I: is generally agreed that the stone battle-axes found principally in Northern and 
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typical tough pitch copper, with the cuprous oxide distributed as a network of 
spherodized eutectic. There can therefore be no doubt that the specimen was originally 
cast. The eutectic network, however, appeared to have been distorted to some extent, 
and it can be inferred that a moderate degree of forging, either hot or cold, had been 
applied. Superimposed upon the cast structure were large twinned recrystallized 
grains, indicating that the metal had been annealed. The twin boundaries were 
straight, and the material gave no indication of having been distorted after the 
annealing treatment. The inference that the metal had been annealed is subject to 
the qualification that the observed recrystallization may possibly have occurred at 
ordinary temperature during the prolonged life of the specimen. Copper of high 
purity is known to recrystallize with comparative ease.”’ 

“The section examined was remarkably free from porosity, slag inclusions or 
other defects.” 
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A Postglacial Period of 


Dry Summers expressed in Soils, 
and its Archaeological Date 


By F. E. ZEUNER 


palaeobotanical evidence, and rightly so, since pollen analysis and identification 

of macroscopical remains have made it possible to establish a continuous record 
of the effects which the air climate exerted on certain environments. These are mainly 
of the moist type, such as peat bogs, and so forth. For the great land surfaces 
intervening between these wet environments, our knowledge is, however, scanty. 

There is satisfactory evidence for the climatic “‘deterioration’’ which occurred at 
the beginning of the Iron Age, about 600-500 B.c. It is generally used as the demarc- 
ation line between the Subboreal and the Subatlantic phases. Quite recently H. 
Godwin has shown that on the “Somerset Levels’ the Subatlantic began with a 
period of flooding of great surfaces, which was accompanied by changes in the com- 
position of the forests.” That the ‘‘deterioration’’ was a change in the direction of a 
more oceanic climate is now well substantiated by various independent lines of 
evidence, mainly botanical. 

Broadly speaking, Postglacial soils suggest the same trend. There are 
“degraded”’ soils in parts of Europe, indicating that the climate changed in compara- 
tively recent times, i.e. not so long ago that the type of soil profile has become com- 
pletely altered, yet sufficiently long ago for a new type (corresponding to the new 
climate) to be superimposed on the old one. In every case of this kind the new profile 
corresponds to climatic conditions either with cooler summers, or with higher preci- 
pitation, or both, conditions which, of course, are those of the Subatlantic phase. 
One may therefore reverse one’s point of view and ask what do the soils tell us about 
the climate before the Subatlantic phase set in? 

A partial answer to this question is supplied by the different types of degraded 
soil-profiles observed in Europe. In Russia, there is a transitional zone, about 70 miles 
wide, between the bleached forest soils (bodsol) and the black steppe soils (chernozem). 
In this zone, podsol profiles are superimposed on chernozems.® It means that forest 
has encroached upon steppe, or in terms of climate, that the continentality of the 
climate has decreased. The formation of chernozem depends not so much on the 
annual total of precipitation but rather on its seasonal distribution, as it requires a 
hot and dry summer. It may, therefore, be inferred that in the zone of degraded 
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chernozem in Russia the summers have become less arid than they were for some 
time during the Postglacial. In Silesia, south of Breslau, degraded chernozem forms 
an island, in an area of brown-earth. Brown-earth (a forest soil which does not 
exhibit the leaching of the podsols) is the characteristic soil of large parts of Central 
Europe. The chernozem island of Silesia, as well as several others in Central Europe, 
is an outpost of the continental type of climate. Its soil profiles, which I have been 
able to study, show unmistakable evidence of degradation: the chernozem is no 
longer forming, but changing into a soil resembling a brown-earth. Here, too, there- 
fore, a phase of more continental climate preceded the Subatlartic. In the rain- 
shadow of the Hartz Mountains, another chernozem island is situated. It was investi- 
gated by Laatsch.” With the beginning of the Iron Age, forest spread over parts of 
the chernozem steppe and the black soil was degraded to brown-earth. As a corollary, 
brown-earth soils on porphyry rock were buried under “slope’’ peat. Both phenomena 
illustrate the well-known Subatlantic deterioration of the climate and appear to 
suggest an increase in precipitation. Whether or not it was accompanied by a drop in 
temperature cannot be decided on the evidence available in that area. In any case, 
Grimm®) has shown that the density of settlement in the Lower Hartz was greatest 
in the Neolithic, and that it had become greatly reduced by early Iron Age times. 
Later finds are entirely absent from this area, but there is no decrease in the density 
of settlement in the Hartz foreland. It appears therefore that the communities of the 
late Bronze and early Iron Ages withdrew, yielding to the advancing forest, a process 
which is documented both archaeologically and pedologically. 

There are islands of chernozem even farther west, namely in the Rhine area. The 
largest of these is situated in the Mainz Basin. At Wallertheim (a Mousterian site of 
some importance), chernozem occurs in patches as the surface soil. There is, however, 
evidence that its degradation to a brown-earth has begun, the soil profile being as 
follows :— 


(a) About 40 cm. of uniformly brown soil with a granular structure. In structure and 
chemical properties it resembles (b), though the humus content is slightly smaller. Appa- 
rently the first stage of transformation of the underlying chernozem into a brown-earth. 
Characters of a sample taken at 30 cm. below the surface: dry colour brown (Munsell 
1oYR 5/3), wet colour dark brown (10YR 3/3), structure granular with crumbs about 
apple-seed size, pH 8:7, calcium carbonate 10°15%, alkali-soluble organic matter, 
relative value 15. 


(b) About 50 cm. of uniformly dark grey soil with a granular structure and with fine 
whitish calcium carbonate venation. A characteristic chernozem. Sample taken at about 
70 cm. below surface: dry colour grey (IoYR 5/1), wet colour very dark greyish brown 
(10oYR 3/2), structure granular with crumbs from hazelnut to pea size, pH 8-7, calcium 
carbonate 9°8 %, alkali-soluble organic matter 17. 

(c) Upper part of Younger Loess, uniformly yellowish-brown, passing into (d). Humus 
content derived from (b). Characters of sample taken at 150 cm. below surface: dry colour 
very pale brown (10YR 7/3), structure loessic, finely porous, homogeneous with no crumb, 
pH 8-6, calcium carbonate 14:5%, alkali-soluble organic matter 2. 
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(d) Fresh Younger Loess, uniformly pale yellow. Characters of sample taken at 200 cm. 
below surface: dry colour pale yellow (2-5Y 7/4) wet colour brown (10YR 5/3), structure 
loessic, finely porous, homogeneous, with no crumb, pH 8-3, calcium carbonate 15:5%, 
alkali-soluble organic matter 0-5. 


Evidence that the climate was drier and/or warmer prior to the Subatlantic 
deterioration is also furnished by floral and faunal relicts. The flora provides many 
species belonging to the so-called ‘‘Pontian’’ element which has its headquarters in 
south-eastern Europe and which requires hot and dry summers, being capable at the 
same time of withstanding cold winters. Of these, the Russian steppe-grasses of the 
genus Stipa may be mentioned, which grow in the Mainz Basin on the same chernozem 
soil on which they are so common in South Russia. But the view is widely held that 
plants are able to survive in ecological niches for long periods, and the possibility 
that such elements have survived since the Boreal cannot be excluded. 

In the fauna, the mammals are evidently too mobile to be of much use. Insects, 
however, have sometimes ecological requirements which are fulfilled in few localities 
only. If, in addition, they are unable to spread rapidly, they may provide valuable 
evidence for climatic conditions. A particularly interesting species is a wingless 
orthopteron, Ephippigera vitiwm Serv., which has its main distribution in south-east 
Europe, and a subsidiary area in South France.) This insect lives on shrubs and is 
very sluggish, hence it does not spread readily. In Central Europe it occurs in iso- 
lated colonies, many of which are just the islands of degraded chernozem already 
mentioned. The ecology of the species is well-known: whilst it does not care about 
winter temperatures, it requires a hot and long-drawn-out summer. It is difficult to 
believe that this species, which today is living in Central Europe in small communities 
and under marginal conditions, was an immigrant of the Boreal and survived the 
Atlantic period. Its present distribution rather suggests that it has survived from a 
relatively warm period, post-dating the Atlantic,and has been able to do so mainly 
in the most favoured districts of the warmest part of Central Europe, namely the 
Rhine Rift Valley from the Swiss border to the Mainz Basin. It has, therefore, been 
put forward as evidence for a Subboreal phase with warm and dry summers. There 
are many other instances among the xerothermic fauna of the Rhine Valley which 
point in the same direction. 

The most acceptable evidence for a summer-warm Subboreal interlude should, 
however, be a combination of prehistoric finds with soil profiles. Such evidence has 
been put forward by R. Lais‘ from the southern part of the Rhine Rift. On the 
French side of the Rhine, near Colmar, lies an area of reddish soils which is coincident 
with a local patch of minimum rainfall. These soils were mapped by Stremme as 
sub-Mediterranean forest-soils, an interpretation which agrees well with the facts. 
Other workers, however, regard it as formed in a warm phase of the Postglacial. 
However this may be, the normal modern soil on the German side of the Rhine is 
brown-earth, and no areas of red soils have been found there. 
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Lais’s localities are situated virtually in sight of the Rhine on the German side. 

At Endingen, at the foot of the north flank of the Kaiserstuhl Mountain, a 
sequence of colluvial soils was observed in association with prehistoric pits, the 
sections being as follows:— 


(a) Endingen, Pits 7-11 
Recent plough soil 
Brown loam 
Yellowish-red loam 
Five pits containing ‘‘Bandkeramik’”’ 
Pleistocene Rhine silt 
(0) Endingen, Pit 6 
Recent plough soil 
Brown loam 
Reddish loam passing into filling of a pit containing ‘““Endneolithikum”’ 
Pleistocene Rhine silt. 
(c) Endingen, Pit 13 
Plough soil with a pit containing Hallstatt C or D, cut into the under- 
lying red loam and silt 
Yellowish red loam 
Pleistocene Rhine silt. 
(a) Endingen, Pit 1 and neighbourhood 
Plough soil 
Brown loam with Mediaeval sherds 
Pit with La Téne material. 


These sections suggest that a red layer was formed approximately at the time of 
the “Endneolithikum,”’ that it is later than the Danubian ‘“‘Bandkeramik,”’ and 
earlier than Hallstatt C or D. This red layer is not, however, a soil im situ, but col- 
luvial soil material washed down the slope. All deposits are of this type except the 
Rhine silt which is fluviatile. The absence of a colluvial layer beneath the reddish 
loam and also of an 7” situ soil on the Rhine silt are explained by Lais as the result 
of erosion, and the beginning of hillwash as connected with the introduction of 
agriculture by Neolithic man. 

Other sections confirm and supplement the sequence, one from Oberrotweil, 
western Kaiserstuhl, and the other from a cave at the Isteiner Klotz, a limestone 
cliff near Basle :— 

(e) Oberrotweil 

Loess sludge (intense hillwash) 

Reddish-brown occupation horizon with ‘“Endneolithikum” 
Brown soil 

Loess. 
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This section indicates that the formation of reddish weathering ata a had 
begun before the end of the Neolithic. | 

(f) Isteiner Klotz 

Brown loam 

Reddish-brown loam with Urnfield sherds 

Brown loam 

Grey Neolithic occupation level (Michelsberger Kreis) 

Calcareous sinter grit : 

Limestone fragments with reddish-yellow loam and Azilio-Tardenoisian 
occupation level 

Rock. pbs 

This section suggests that the “‘red’”’ weathering phase continued through the 
Urnfield period, and that the Michelsberg complex is separated from the “‘red’’ phase 
by a period of brown weathering. In the Mesolithic horizon, however, Lais found 
evidence that reddish weathering was then in progress. 

If, in accordance with the local climatic conditions, one accepts the colour of 
weathering horizons of the brown-earth type as indicative of summer rainfall, reddish 
or yellowish hues signifying dry summers, brown hues more ample summer rainfall, 
the evidence can be summarized in the following manner :— 

(1) Rhine forming flood silts containing a cold molluscan fauna (a). Limestone 

talus formed in caves (f). Climate: Cold with frost weathering. 

(2) Reddish and yellowish soils forming in places (f), whilst Rhine is srodit’ 

" (a,.8, c). Climate: summers warm and dry. ? Boreal phase. Archaeology: 
Azilio-Tardenoisian. 

(3) Calcareous sinter in caves (f). Climate: damper than previously. ? Part or 

whole of Atlantic phase. 

(4) Danubian (“Bandkeramik’’) occupation (a), and 

(5) Michelsberg occupation (f). These two cannot be placed in different horizons 

on the stratigraphical evidence here described, but they occurred in separate 
sections. Climate: not of the “‘red weathering’ type, hence presumably still 
Atlantic. 

(6) Brown soil forming on Michelsberg level at Istein (f). Climate: summers with 

at least normal, if not high, rainfall. ? Later part of Atlantic. | 

(7) Yellowish-red and reddish brown soils forming (a, ), c, e, f). Climate: summers 

dry and at least not colder than at present. ? So-called Subboreal. Archae- 
ology: beginning with the ““Endneolithikum”’ (0, c), and cone eee 
the Urnfield period (f). 
(8) Brown soils forming again (a, 6, f). Climate: summers with eit vain 
possibly cooler. Subatlantic phase. Archaeology: Hallstatt C or D (c), fol- 
lowed by La Téne (d), Roman road at Endingen and Mediaeval sherds (a). 
If one compares this sequence with Welten’s chronology of the later prehistory of 
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Switzerland,” assuming that the appearance of new cultures in the upper Rhine 
Rift and the adjacent parts of Switzerland was nearly contemporaneous, the varve 
sequence of the Faulenseemoos would place the “red weathering” phase approxi- 
mately between 3000 and 800 B.c. In the history of the forests of Switzerland, it 
would be the equivalent of Welten’s first beech period, the fir (Abies) period and the 
first beech-fir-spruce period. I am not competent to express an opinion on whether or 
not the period of dry summers expressed in the soils is expressed in the flora also. It 
is conceivable that it is not clearly shown in the floral succession of peat bogs and 
hilly districts, whilst its influence is clear enough in the Rhine Rift which even today 
has from the ecological point of view more ‘“‘Mediterranean’”’ summers than any other 
part of Central Europe. 

The ‘‘red-weathering’’ phase comprising the ‘‘Endneolithikum’’ and Urnfield 
periods may have its counterpart in the “chernozem”’ phases observed in the Mainz 
Basin, south of the Hartz Mountains and in Silesia, as explained in the introductory 
paragraphs of this paper. It is, of course, the old Subboreal dry phase in a new gar- 
ment. Whilst it has to be frankly admitted that the botanical evidence for the dry 
character of this phase is either scanty or absent (perhaps because peat investigation 
is confined to wet habitats), the positive evidence from soils deserves to be taken 
seriously. It might be possible to obtain corroborative archaeological evidence. In 
much the same way as Grimm was able to demonstrate the restriction of land occu- 
pation following the deterioration of the climate at the beginning of the Subatlantic, 
enough material should be available to show in a limited area whether agriculture 
spread from the loess Jands on to other types of subsoil during the final Neolithic and 
the early Bronze Age. 

Attempts of this kind have been made repeatedly, the most notable being that 
of Wahle.“” As long ago as 1921, this author noticed that the ‘“‘Vollneolithikum”’ was 
closely associated with loess lands and with areas where the Pontian element was 
conspicuous in the flora. The comparison of the areas occupied in the Bronze Age 
with those of the ‘‘ Vollneolithikum’”’ further showed him that, whilst the same areas 
continued to be occupied, there had taken place an expansion into the hilly districts, 
such as the Swabian Alb. The finds of the last 25 years have not altered this picture 
substantially. Childe” points out that the early Danubian settlements are clustered 
densely over the loess lands, where they practised shifting cultivation combined with 
a small amount of stock raising. The Michelsberg culture, however, had begun to 
spread away from the loess, especially into the wooded hills of northern Switzerland 
(see maps in Kimmig)."” Its economy is clearly different from that of the Danubians 
in its emphasis on livestock and the fact that hunting plays a part in securing meat. 
This latter point may be interpreted as meaning that forest environment was becom- 
ing more important than it had been and, in view of the indications afforded by 
site (f), that the Michelsberg complex appears to have begun in Atlantic times, it 
means active penetration into forest areas outside the loess zone by means of clearings. 
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Later than at least the earlier part of Michelsberg is the Battle-axe and Corded 
Ware culture, which on evidence from Switzerland and elsewhere is classified as 
“Endneolithikum.”’ The sub-group with which we are here concerned is the Saxo- 
Thuringian Corded Ware. Childe“” states that, though common enough on the 
loess (and this is borne out by Wahle’s map 3 and Kimmig’s map 3) its barrows are 
prominent on heaths and uplands. Moreover, it covers the area already occupied by 
the Michelsberg culture and even extends it in the hills of the forelands of the Alps. 
Increased emphasis on livestock is one of the characteristics of the Corded Ware 
complex, and this coincides, according to Lais’s evidence, with the beginning of the 
period of “red weathering” implying drier summers. In the Bronze Age, the occupa- 
tion of forested areas appears to have proceeded rapidly (see Wahle’s map 5, Hiigel- 
graberbronzezeit). The Bronze Age expansion of agriculture from the loess lands into 
forests standing on other subsoils was particularly well demonstrated by Schaeffer in 
Alsace.“3? Neolithic cultivators settled on the fertile loess lands outside the great 
forest of Haguenau. Not a single Neolithic find has been made in the forest. But 
during the Bronze Age, progressive occupation took place, the earliest finds being 
confined to the periphery of the forest, the central portion being occupied by Middle 
Bronze Age times. 

From the point of view of biological environment, the following considerations 
seem to apply. The Danubians spread along the loess belt which, however, was not 
open country, as supposed by Gradmann, Wahle and others who accepted the Step- 
penheide theory, but almost completely covered with forests. Grahame Clark‘? 
brought together the evidence showing that Gradmann’s idea of open country on the 
loess lands is not tenable. The recognition of various soil types from the types of 
forest growing on them was, however, a matter well within the orbit of Neolithic man. 
The same method was used by Canadian settlers in the early nineteenth century on 
a large scale. Schott’s treatise on land occupation in Canada," which stresses this 
point and which emphasizes its applicability to early Europe, contains a wealth of 
information about primitive methods of land occupation. 

Apart from an easily cultivated and fertile ground, the originally forested loess 
areas afforded to Neolithic man land which, because of the dry qualities of the loessic 
subsoil, would revert to forest less rapidly than others, so that after repeated occu- 
pation of the land, the soil would have been sufficiently exhausted to carry an arti- 
ficial “‘steppe’”’ for some considerable time before the forest would gain once more 
the upper hand. Whilst such land was of no value to the farmer, it was, however, 
very useful for stock raising, and I am inclined to see in this one of the reasons for 
the increase of animal husbandry in the later Neolithic. Domesticated animals, and 
especially sheep, would have effectively kept down young shrubs and trees. It is 
conceivable therefore that the loess belt has been open farming land ever since the 
Danubian occupation. 

Childe holds that in the course of the Neolithic the wasteful practice of shifting 
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cultivation led to a scarcity of ‘first-class’ land, namely loess land, as the density of 
the population was increasing. Hence it is easy to understand that clearing of forest 
outside the loess belt began in the later Neolithic. It did not achieve much at first, 
however, for the real conquest of the forest was carried out in the Bronze Age. This 
appears to have been due to two causes, namely (a) the availability of metal tools, 
and (b) the period of dry summers suggested by the evidence of fossil soils described 
in this article. It is clear that (a) alone could be made to account for the evidence, 
yet if a certain amount of summer drought was obtaining at the time, it must have 
made both land occupation and the maintenance of clearings in the forest belt easier. 


(1) 


(2) 


(3) 
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Subscribing Membership of the Institute 


The object of the scheme is on the one hand to enable others in addition to 

the registered students to make use of the facilities of the Institute, and on 
the other to enable those interested in the furthering of archaeological research and 
teaching to support the work of the Institute. 


N SCHEME of membership of the Institute was established in the Session 1937-38. 


The minimum subscription is one guinea per annum, but larger sums will be most 
welcome. Details of arrangements for Life Membership, depending on the age of the 
member, can be obtained from the Secretary. A covenant to subscribe for seven years 
will enable the Institute to recover Income Tax on the amount of the subscription, 
and the Management Committee will be most grateful if members are able to give 
this Covenant. 


Privileges of members are as follows:— 
I. Notices of all lectures, exhibitions, etc., at the Institute. 


2. The free issue of the main publications of the Institute. These consist in the 
first place of an Annual Report (suspended during the war) containing a 
statement of work done during the year, the text of certain of the lectures 
given at the Institute, and other suitable archaeological matters. Secondly, 
a series of Occasional Papers is issued. These deal with subjects for which 
there is not already a suitable medium of publication, and include or will 
include monographs on particular classes of archaeological objects, descrip- 
tions of objects or groups in the Institute’s collections, Geochronological] 
Tables, and monographs on archaeological methods and technique. 


3. The use of the Institute’s hbrary. Books may be used in the reading-room, 
borrowed for use elsewhere, and can be sent by post. 


4. The use of the Institute’s slide collection, at a small fee. The collection includes 
besides basic material on prehistoric European, British and West Asiatic 
archaeology, a large number of slides illustrating excavations in this country 
and Hither Asia. 


5. A reduction of approximately 25°, on the fees for those courses of lectures for 
which a fee is charged. 
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6. The use of the Institute’s Technical Departments, namely, Geochronological, 
Photographic, Repair and Drawing. Work is carried out for members, and a 
reduction of 25°% is made in the fees charged. Advice is given to members 
on problems related to the work of the Departments. 


7, Advice on archaeological reading on subjects covered by the teaching of the 
Institute can be given if required. 
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The Tessa Verney Wheeler Memorial Fund 


late Tessa Verney Wheeler, F.S.A. 

It is administered by a Committee consisting of three representatives of the 
Institute of Archaeology of London University and three of the Society of Antiquaries, 
under the chairmanship of the President of the Society. 

The primary object of the fund is to assist students to obtain training in archaeo- 
logical research, especially in field archaeology. The Committee will take into account 
the financial needs of students who show sufficient promise to justify encouragement 
to devote themselves to archaeology as a career. 

The annual income of the fund is about £30. 

Applications, giving particulars of the applicant’s education, experience and the 
purpose for which the grant is required, together with the names of not less than two 
referees, Should reach the Assistant Secretary, Society of Antiquaries, Burlington 
House, London, W.1, not later than March 31st each year. 


T= fund was founded in 1936 by the Society of Antiquaries in memory of the 


University of London Institute of 
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PUBLICATIONS 


REPORTS 

FIRST ANNUAL REPORT FOR 1937 (with papers by A. T. Boiron and 

C. F.C. HAwKEs) ade ‘Oucol print; 
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OccASIONAL PAPERS 


1. The Tenure of Land in Babylonia and Assyria. By RacHEeL CLay Out of print. 
Geochronological Table No. 1. An Attempted Correlation of Quater- 
nary Geology, Palaeontology and Prehistory in Europe and China. 
By W..C. PEt a ae ss as he be ee Be spose 
3. Geochronological Table No 2. The Age of Neanderthal Man, with Notes 
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4. Geochronological Table No. 3. The Chronology of the Irish Stone Age. 
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By ELL. Movius, |r. se as ae ee ee 
5 ikeport o1 the Conference on the Puna of oehaeoleny cf 5S. 
6. Report on the Conference on the Problems and i arn of Puropean 
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Catalogue of an Exhibition of Recent Archaeological Discoveries in Great 
Britain and Northern Ireland, 1938 .. IS. 
Notes on an Exhibition of Pottery of the I ae eS Age a Ct us, ee 
(Material from excavations sponsored by the British School of Archaeo- 


logy, Athens, carried out at Vounous, Cyprus) x ie ae ae Ad. 
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UNIVERSITY OF LONDON 


INSTITUTE OF ARCHAEOLOGY 


PreosorBhCTLUS 


The Institute of Archaeology was opened in 1937 as a | 
centre of academic research and for instruction in those branches 
of archaeology for which no coursés ate available elsewhere in 
the University, with particular reference to certain divisions of 
the Academic Diploma in Archaeology. In addition, teaching 
is provided in technique applicable to archaeology in general. 

Provision is also made of facilities for research workers, 
for candidates for higher degrees and for independent workers. 
Courses of instruction may be arranged, and the library and 
technical departments are available for them. 

Most of the courses of lectures are open to persons other 
than those taking diploma courses. Courses of Public Lectures 
ate arranged from time to time. Notices of all lectures are sent 
to Subscribing Members of the Institute (for details of Member- 
ship, see Paragraph H on page 13). 


A. INSTRUCTION FOR ACADEMIC 
QUALIFICATIONS IN ARCHAEOLOGY 


(i) General Unwersity Regulations. 


No first degree in archaeology is given in the University 
of London, though some archaeological subjects may be 
included in degree courses. Enquiries on this subject should 
be addressed to one of the Colleges of the University. 


The University grants the following Academic Diplomas 
in Archaeology :— 


Chinese Archaeology. 
Classical Archaeology. 


Egyptology. 


European Archaeology: A. Prehistoric Europe. 

B. Western Europe: The} 
Roman Provinces and 
the Migration Periods. 

C. Western Europe: Frome} 
¢.A.D. 7§0-¢.A.D. 1200, 


! 


Indian Archaeology. | 
Archaeology of Western Asia: A. Mesopotamia. 
B. Palestine. 
C, syria. 
D. Anatolia. 


Instruction in the Diploma in European Archaeology, in 
the Archaeology of Western Asia and in Indian Archaeology is 
provided in whole or in part at the Institute. Syllabuses of the 
courses of study which students are expected to follow, and of 
the lectures arranged at the Institute may be obtained on appl- 
cation. 

The courses for the Diplomas are open to :— 

(a) Students of Postgraduate standing ; 

(6) Students who, though not graduates, have satisfied 
the Professors in charge of the course that their 
previous education and experience qualify them to 
profit by the course. 


Diploma courses are normally of two years’ length, during 
which students are expected to pursue a full-time course of 
study. In addition to attending lectures, students are expected 
to attend tutorials and to do written work. During the course, 
they will be expected to obtain a first-hand knowledge of 
accessible museum collections, and primary written sources. 


Prospective candidates for the Diplomas should apply to be 
interviewed prior to the commencement of the course in the 
autumn term. In addition to qualifying under the regulations 
given in (a) ot (d) above, they should have a reading knowledge 
of German and either French or another modern language 
approved by the University. 


The University confers the degree of M.A. in Archaeology. 
Candidates for this degree will be required during their first 
year of study to pass as a qualifying examination, either the 


2 


Academic Diploma examination in Archaeology, or such 
examination as may be prescribed by the University, unless 
exempted therefrom in special cases. A candidate who has 
taken an archaeological subject, or subjects, as part of his course 
for a Degree in this or another University, and who complies 
with the Regulations in all other respects, may apply for exemp- 
tion from the qualifying examination. A candidate will be 
required to pursue an approved course of study, unless he has 
followed a course of study in archaeology in this or some other 
University. The M.A. degree will be awarded on a thesis, 
supplemented by a viva-voce examination and by one or more 
papers on subjects cognate to that of the thesis. 


Those wishing to work for a higher Degree, or to undertake 
other research work, should apply to be interviewed by the 
Professor or Teacher concerned. 


(ii) Department of Prehistoric European Archaeology. 
Professor: VG, GHULDE, D.LITT.;(D.$C., FByAd, F.S.A) 


The Department provides teaching for the Diploma in 
Prehistoric European Archaeology and for higher Degrees in 
this subject. 


In the case of European Archaeology students are expected 
to acquire a familiarity with accessible monuments in the field 
and to undertake practical field-work, unless they have already 
done so. 


The Institute possesses study collections illustrating Euro- 
pean and especially British prehistory, Iron Age pottery in 
particular being well represented by series obtained in recent 
scientific excavations. The Library includes most of the relevant 
published material, and other books required can be obtained 
through various central sources or from the Director’s private 
library that is housed at the Institute. 


(it) Archaeology of the Roman Provinces. 


roeser Roe M, WV HEPLER, C.tvB., M.C., D.LITT.,.F.BiAy, F.8.A, 


A Chair in the Archaeology of the Roman Provinces, 
tenable at the Institute, was instituted by the University in 
Februaty, 1948, and the Professor, in conjunction with other 
Appointed and Recognised Teachers in the University, will 
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make provision for teaching in the relevant subjects of the 
Syllabus for the Diploma in European Archaeology, B. Lectures 


are also provided for the benefit of students of History and 
Classics. 


The Institute possesses very valuable study collections of 
Romano-British pottery and some comparative material from 
other Provinces. The Library includes all major publications 
on the Archaeology of Roman Britain. 


(iv) Department of Western Asiatic Archaeology. 
Professor: M. E. L. MALLOWAN, M.A., F.S.A. 


Lecturer in Palestinian Archaeology: Miss KATHLEEN 
KENYON, M.A., F.S.A. 


The Department, in co-operation with other Schools of 
the University, provides teaching for the different branches of 
the Diploma in Western Asiatic Archaeology (see patagtaph (i) 


. 


above), and for higher Degrees in this subject. 


Candidates in these subjects may be required to pass, at 
the end of the first year, a test in the language telated to, but 
not included in, the relevant syllabus, e.g. Hebrew or Arabic. 


Those wishing to work for a higher Degtee, or to undertake 
other research work, should also apply to be interviewed. 


The Institute possesses extensive study collections relevant 
to most sections of the Western Asiatic Diploma. The collection 
of Palestinian material is particularly strong, and constitutes 
the largest collection on this subject in this country. The 
nucleus is provided by the material from Sir Flinders Petrie’s 
excavations in Palestine, presented by the British School of 
Archaeology in Egypt. In addition, thete are smaller collections 
from the Wadi Mughara, Jericho, Samaria, Tell Duweir and an 
important series presented by the Palestine Museum from a 
number of different sites. Material from Syria includes good 
collections from Sir Leonard Woolley’s excavations at Atchana 
and Mr. M. E. L. Mallowan’s excavations at Brak, and other 
sites ate represented by smaller groups. For Mesopotamia there 
is material from Hassuna, presented by the Department of 
Antiquities in Iraq, and from Sir Leonard Woolley’s excavations 
at Ur. There are also some small groups from Asia Minor. 
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(v) Department of Indian Archaeology. 
Professor : C. DE B. CoDRINGTON, M.A. 


The Department, in collaboration with the School of 
Oriental Studies, provides teaching for the Diploma in Indian 
Archaeology and for students proceeding to higher Degrees in 
this subject. 


The Institute possesses a small teaching collection of 
Indian pottery and seals kindly presented by the Government of 
India. The Library contains a substantial number of Reports 
and Books dealing with Indian Archaeology. 


(vi) Mediterranean Archaeology. 


The Institute possesses a good collection of pottery from 
Cyprus, from the Early Bronze Age to the Roman period. 
The Early Bronze Age is represented by some fine Tomb groups 
from the excavations of Mr. James Stewart at Vounous, prte- 
sented by Sir Charles Marston. 


There are also small collections from Crete, Malta and the 
Western Mediterranean. 


(vit) Environmental Archaeology. 
Professor: F. EB. ZEUNER, D.SC., PH.D. 


Courses of lectures and tutorial classes covering the 
environment of early man and the raw materials used by him, 
quaternaty geology and palaeontology, fossil man, and climatic 
and absolute chronology are provided each session as part of 
the Diploma Course in Prehistoric European Archaeology and 
for othe» students. Instruction in special subjects and in 
laboratory work is available by arrangement and will be adapted 
to the requirements of students. A series of exhibits and 
teaching collections, covering the environment of early man 
and his raw materials, is available to students, and Professor 
Zeunet’s library is at their disposal. 


B. TRAINING IN ARCHAEOLOGICAL 
TECHNIQUE 


(i) Principles and Technique of Archaeological Field Work. 
A coutse coveting two terms is given every second yeat 
) 


as an introduction to archaeological field work. The course, 
which is designed to help prospective workers both in Britain 
and the Near East, consists of lectures on excavation methods, 
the cutting of sections, recording, preparation of material for 
reports, specialist subjects such as air photography, maps 
and physiography, and the submission of material, such as 
animal bones and soil samples, for expert reports. 


The next course will be held in the session 1949-50. 


Experience of field work on excavations in this country, 
under the supervision of members of the staff and others, is 
atranged for students in the vacations. 


(ii) Sarveying. 


A one-term course of archaeological sutveying is given 
each year during the third term. The course covers sutveying 
by triangulation, contouring, the use of a plane-table and level, 
and an introduction to the use of a theodolite. The students 
are given an introduction to work in the field. The course is 
compulsory for candidates for most of the Diploma courses. 


(it1) Photography. 


A one-term course of archaeological photography is given 
each year during the third term. The course covers outdoot 
and indoor photography and the preparation of negatives, 
prints, enlargements and lantern slides, all with special reference 
to archaeological work. 


In addition to the annual course, private tuition to an 
equivalent standard, or advanced courses, may be arranged as 
required. 


A fully-equipped dark room is available for the use of 
students. 


(iv) The Repair and Preservation of Archaeological Finds, 


A one-term elementary course on the repair of pottery, 
with demonstrations on tfestoration of pottery and simple 
treatment of metal 1s given each year. An advanced course for 
those who have attended the elementary course is also given 


on the treatment of metal and other objects. 
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For students who wish to become proficient in the repair 
of pottery and the treatment of museum objects, there is an 
advanced course which normally occupies three university terms. 
Students for this course are expected to devote full-time work 
to it. The course covers the restoration of pottery, treatment 
of metal work and other finds, drawing and photography of 
finds, and an introduction to model making, and casting of 
small objects ; attendance at field work and technology lectures. 


(v) Archaeological Draughtsmanship. 


A one-term course on the drawing of archaeological finds 
is given each year. Special attention is given to the preparation 
of sectional drawings of pottery. 


C. FEES FOR TUITION 


‘Registration fee for all students is {2. 12. 6. 
Fee for course lasting three terms, {4. 4. 0. 
Fee for course lasting two terms, {2. 12. 6. 


Ree tor One (crm course, {1/ 11. 6, with the.exception of 
the advanced coutse in the treatment of metal objects, for which 
it i692, 12, 6, For the elementary course in the Repair and 
Preservation of Archaeological Finds, a laboratory fee of 3 /- 1s 
charged, to cover use of materials. 


(Composition fee for Diploma courses, twenty guineas 
per session). 


Rates of fees for individual courses in the Technical 
DWepauntmegrs, which Lance itom {1. 11. 6. to £4. 4.0. A 
term may be obtained on application. 


Composition fees for three terms for the course in Repair 
and Preservation of Archaeological Finds, £15. 15. 0. or, includ- 
ing Photography and Survey, £17. 17. 0, with a laboratory fee 


Oh E2500 Bs 
D. TECHNICAL SERVICES 


The aim of the Institute is to provide the technical services 
which may be required by archaeologists both in the field and in 
subsequent work. ‘The following services are now available, 
details of the scale of charges being obtainable from the 
Secretary : 


j 


(1) Photography. 


The Photographic Department is watnate | to undertake 
all types of Archaeological photography. Arrangements can be 
made for Mr. Cookson to visit excavations in most parts of 
England to take photographs of the site. All types of studio 
work are also undertaken, and objects can be photographed at 
the Institute or elsewhere. Developing, printing, enlarging and 
the making of lantern slides are all undertaken. 


(it) Lveatment of Archaeological Finds. 


The Technical Department undertakes the repair and res- 
toration of pottery, and all types of cleaning, including metals 
which do not require elaborate chemical treatment. Models 
can be made of buildings, earthworks, etc., and also of objects 
of archaeological or historic interest. Casts of scale models 
of some prehistoric animals are available, and the numbers of 
these are being increased. 


(it) Drawing. 


The drawing of pottery and other objects for publication 
is undertaken by the Drawing Department. 


(iv) Environment of Early Man and Geochronology. 


Through the generosity of the late Sir Robert Mond, the 
Department of Environmental Archaeology was established 
in 1937, with the intention of developing the study of man in 
relation to his environment. The problems dealt with include 
the climatic conditions of the past and the dating of archaeolo- 
gical deposits by geological evidence. The Department offers 
facilities for the investigation and analysis of samples of souls 
and other deposits in which archaeological objects ate contained 
and for the determination of certain organic remains. A series 
of exhibits and reference collections illustrating methods and 
results has been prepared and is on exhibition at the Institute, 
and Professor Zeuner’s library is at the disposal of students. 


(v) Accommodation for Research Workers. 


A limited number of rooms is available from time to time 
at the Institute for archaeologists requiring accommodation to 
work on their material, and for other purposes. Storage space 
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is also sometimes available in the basement. Archaeologists 
thus accommodated benefit from the various technical services 
centralised at the Institute. 


E. LIBRARY 


The library contains books on general archaeological 
subjects, on British, European, Near Eastern and Indian Archae- 
ology, and more limited sections on other archaeological and 
allied subjects. An important section consists of long runs of 
periodicals of national, local and foreign archaeological societies. 
Books required which are not in the library may often be 
obtained from other libraries or the National Central Library. 


Use of the Library is available not only to students but also 
to members of the Institute (see Paragraph H for details of 
membership). Books may be consulted in the reading room, 
or may be taken out. Normally, only three books may be taken 
out at a time, and may be kept for one month, but special 
atrangements in these respects may be made with the librarian. 
Books may be sent by post on payment of the postage. 


The library is open from 10 a.m. to 5.30 p.m. Monday to 
Friday, and 10 a.m. to 5 p.m. on Saturday, and until 7 p.m. 
Mondays to Fridays during term. It is closed for stocktaking 
fot one week in the Easter Vacation, when all books must 
be returned. 


F. LANTERN SLIDES 


The Institute possesses a collection of over 6,000 lantern 
slides, illustrative of excavations on prehistoric, Roman and 
Dark-Age sites in Great Britain, of monuments and relics from 
the same period in the British Isles and of the archaeology of 
Europe and Western Asia as well as of aspects of technology, 
geology and palaeontology relevant to archaeology. Members 
of the Institute may borrow slides from the collection for a 
charge of 2d. per slide per week. 


G. PUBLICATIONS OF THE INSTITUTE 


The Institute publishes an Annual Report, which includes, 
besides an account of the past yeat’s work, the text of important 
lectures and other archaeological matters. In addition, Occas- 
ional Papers are published, contributed by the staff, students or 
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others to aspects of archaeology for which there is no suitable 
medium of publication elsewhere. Included in these Papers 
is a series of Geochronological Tables published under the 
supervision of the Department of Environmental Archaeology. 


The publications of the Institute to date are : 


Reports. 


First Annual Report, for 1937 (with papers by A. T. Bolton and 
Goi sC> cw ces). 


Second Annual Report, for 1938 (with papers by V. Gordon | 
Childe and Stanley Casson). 


Third Annual Report, for 1946, (with papers by Stuart Piggott 
and V. Gordon Childe). 


Occasional Papers. 
1. The Tenure of Land in Babylonia and Assyria. By Rachel 
Clay (Rachel Maxwell Hyslop). 


2. Geochronological Table No. 1. An Attempted Correlation 
of Quaternary Geology, Palaeontology and Prehistory in 
Europe and ‘China. By WG, Pei. 


3. Geochronological Table No. 2. The Age of Neanderthal 
Man, with Notes on the Cotte de St. Brelade, Jersey, CLI. 
By Fo. Zeuner, 


4. Geochronological Table No. 3. The Chronology of the 
Irish Stone Age... By Hl L.. Movius, Jr. 


5. Report on the Conference on the Future of Archaeology, 
£04: 

6. Report on the Conference on the Problems and Prospects | 
of European Archaeology, 1944. 


7. The terraces of the Upper Rhine and the Age of the Mag- 
dalenian,. By Day Kimball and Fy EB. Zeuner. qa 


8. Denudation Chronology. The Dynamics of River Action. 
By Day Kimball. 1948. 
Notes on Miscellaneous Subjects. 


Catalogue of an Exhibition of Recent Archaeological Discoveries 
in Gt. Britain and Northern Ireland, 1938. 


1O 


Notes on an Exhibition of Pottery of the Early Bronze Age of 
Cyprus, 1939. Material from excavations sponsored by 
the British School of Archaeology, Athens, carried out at 
Vounous, Cyprus. | 


Summary of Archaeological Organisations in Gt. Britain. 
Summary of Archaeological Organisations in some European 
Countries. 


H. MEMBERSHIP OF THE INSTITUTE 


The facilities and services of the Institute are available to 
members of the interested general public through the subscribing 
Membership of the Institute. The support of subscribing 
members is invaluable to the Institute, since it has no substantial 
endowment. The use of the Institute is confined to students and 
staff of the University and to subscribing members. 


Members receive the Annual Report of the Institute and 
all Occasional Papers published. All lecture courses are open to 
members, and. MOtices oO: these: are sent to. them. - For those 
coutses for which a fee is charged, a reduction is made to 
members. Public lectures are arranged from time to time, and 
notices of these are also sent. Members have full use of the 
Institute library, and may work there, take books out, or have 
them sent by post. Arrangements are made whenever possible 
for members to take part in archaeological field-work. They 
may also use the students’ dark-room by arrangement. 


The minimum subscription is one guinea, but larger annual 
contributions to the funds of the Institute are very welcome. 
Members who are willing to covenant to subscribe for seven 
yeats enable the Institute to recover income tax at the full 
current rate on the subscription paid. 


J. REGISTRATION FOR FIELD-WORK 


Persons desiring to take part in archaeological field-work, 
but who do not desire to avail themselves of the other facilities 
of the Institute, may be placed on the register for field-work on 
payment of a fee of 5/-. Every effort will then be made to 
make suitable arrangements, though it cannot be guaranteed 
that excavations will be available at the period and in the 
district required. 


II 


INSTITUTE HOURS 


Ofice’> . The Ollice is*open for enquiries between 11.0 a.m. and. 
1.0 p.m. and 2.30 to 5.30 p.m. from Monday te} 
Friday. 


Library: ‘The Library is open from 10.0 a.m. to 5.30° pam 
from Monday to Friday, and from i0.0 a.m. to 
5.0 p.m. on Saturday. « 


During term time the library is open until 7.0 p.m. 
from Monday to Friday. 


ENQUIRIES 


Intending students can be interviewed by appointment from 
Mondays to Fridays between 10 a.m. and 4 p.m. throughout 
the session. As far as possible the Secretary will help enquirers 
on archaeological matters during these hours. 


PRELIMINARY PROGRAMME OF LECTURES 


The dates and times of lectures are given on leaflets which 
ate sent in due course to all Members, or on application. 
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The Institute of Archaeology is housed in the building formerly known as 

St. John’s Lodge in the Inner Circle, Regent’s Park, N.W.1. It is close to 

Bedford College, and the nearest Underground and Tube stations are Baker 

Street and Regent’s Park. Bus services Nos. 1, 18, 27, 30 run along the 

Marylebone Road and Bus services Nos. 3 and 53a along Albany Street, all 
in the immediate vicinity of the Park. 
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